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Continental Semi-Automatic Polishing and Buff- 
ing Machines have demonstrated time and again 
that they can cut polishing and buffing time, 
providing highly satisfactory finishes, on a wide 


range of shapes. 


Where quantities of various parts are sufficient to 
justify chuck costs, Continentals quickly return 
their cost; where there is a large quantity of a 
single part, Continentals are a dire necessity if 


costs are to be lowered. 


Two types of Continentals handle many shapes— 
Type S-A, a single acting machine for parts that 
can be buffed or polished by direct presentation to 
the wheel; and Type D-A, a double acting machine 
for utensils and other parts to be polished on the 


interior or with less accessible surfaces. Other 


Continentals handle tapered shafts such as golf 


clubs, tubes and flat parts. 


No Guesswork! 


Our laboratory will process 
sample parts, submitted for 
test, and give you an unbiased 


report on the results. 


You can compare our approxi- 
mate production estimate 
with your present costs to de- 
termine what the Continental 
will save for you. Savings up- 
wards of 33'4% are common. 
There are no risks, no obliga- 
ited CiMotUmer lili aeir iat 
to be buffed or polished— 
Continental engineers will do 
the rest. Their findings may 
result in worthwhile savings 
for you—they have for scores 


of others. 


CONTINENTAL ROLL & STEEL FOUNDRY COMPANY 


Industrial Equipment Division 


144th Street and Railroad Avenue 


Plants: Coraopolis, Pennsylvania ®© Wheeling, West Virginia 


East Chicago, Indiana 


East Chicago, Indiana 


CONTINENTAL 
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A New Name For An Old Servant 


Time brings many changes in its wake. At its inception in 
1903, this publication covered the entire field of metal working 
insofar as non-ferrous metals were concerned. Included in its 
scope was editorial matter pertaining to foundry practice, metal 
working, general metallurgical problems and metal finishing. 

As the years passed, it became evident that the metallurgical 
field was growing to an extent so vast that one magazine could 
not hope to cover editorially both this field and that of finishing. 
“Metal Industry” was the only publication covering the plating 
and finishing industries and because of increased reader interest 
and the growth of this industry, our editorial matter developed 
more and more in this direction, and in recent years, became our 
major subject. 

During the past ten to fifteen years, it became increasingly 
apparent that our name, “Metal Industry”, did not fit the tield 
which we were editorially serving. After careful deliberation, we 
came to the conclusion that a change in name was necessary, 
particularly, for the benefit of the newcomers to the industry, and 
to avoid the misunderstanding which has resulted from our all- 
inclusive name. 

It is vital that the name of a publication designate speci- 
fically the subject which it covers, and therefore, the name “Metal 
Finishing” has been chosen to succeed “Metal Industry”. 


No changes are planned in regard to policy or editorial con- 
tent, and we hope to continue serving faithfully the electroplating, 
coating and organic finishing fields. 

The Organic Finishing section will be continued, to serve more 
specifically the field of lacquering, enameling, japanning and 
painting. 

It is with sincere regret that this change has been found to 
be necessary as we are aware that the name “Metal Industry” has 
become well known in its service to the plating and finishing in- 
dustries. However, we hope that our readers, and especially our 
old-time readers, will realize that the change which has been made 
was inevitable and is for better service. 
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The author presents a discussion of the various meth- 
ods available or suggested for electropolishing of metals. 
The theories for electropolishing and uses in metallog- 
raphy and industry are considered. A process involving 
the use of sulphuric and phosphoric acids is described. 


—Ed. 


Perhaps one of the oldest phases of the metal finish- 
ing industry is that of polishing. The desire usually has 
been to present a product with a lustrous finish. In the 
past, each new metal adaptation has been fitted into the 
art of mechanical polishing. The physical and chemical 
metals have presented difh- 
culties and required the development of new techniques 


properties of some of these 


and the use of more highly trained personnel. In most 
cases, these special techniques have added considerably to 
the cost of the finished product. 

To cite specific examples, let us consider aluminum. 
Here is a metal which has been spun, cast and stamped 
into Yet 
and such polishing techniques as we 


is soft 
have used on 
brass or steel have not been applicable. It was necessary 
to vary the procedure. 


any number of useful forms. this metal 


may 


Another metal which has presented difficulties, and in 
many shops still does, is stainless steel. Stainless steel is 
a metal of relatively poor thermal conductivity. It is sub- 
ject to overheating in spots. To avoid its subsequent 
corrosion after polishing, we must not use iron polishing 
compounds, The application of ball burnishing to 
less steel has been very trying and difficult for the same 
reason. It appears that particles of iron from the balls 
adhere to the shapes being burnished and corrosion sets in. 

Indeed, the material we polish is not the only consid- 
eration. Its shape is most important. As a matter of fact, 
it probably is considered good practice to design an 
article 


stain- 


with as few projections, depressions, curves and 
recesses as possible, so that the polishing job will be 
simplified and made less costly. 

These various physical, chemical, mechanical, and eco- 
nomic problems have given considerable impetus to 
searches for methods of doing away with or lessening 
mechanical polishing procedures. 

The advent of bright plating, such as bright nickel, 
is one of the first steps towards reducing the polishing 
problem, Of course, this contribution is limited to cases 
where we are finishing the metal by plating. But what 
about the polishing before plating; and what of the 
product that is to stand alone without any special coat- 


ing; the product that is to lean on its method of manu- 
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Electropolishing 


By Sam Tour 


Vice President, 
Pitkin, 
) ork 





Ine . 


facture for its particular and decorative qualities 
very recently, the only answer has been—polish 
ically. However, during the last three years, w 
begun to see the presentation of electropolishing 
niques. Perhaps, the first public demonstration of 
process, was that for stainless steel presented by 
Pitkin, Inc., 47 Fulton Street, New York City, in 
showings in 1936 and at the Metal Products Ex! 


1937 (see Metat INDUsTRY, August 1937, page 39 


Electropolishing as the term implies is a met! 
polishing metals by means of electrochemical tr 
rather than by the orthodox methods of cutting, 


coloring, burnishing, tumbling, etc. The many 


polishing operation is reduced to but a single trea 


Theories of Electropolishing 


There have been various theories propounded 
plain why we can take a metal, treat it as the ai 
a particular electrolyte under certain conditions 
perature and current density, and produce a 
almost mirror-like finish. 

One theory suggests that conditions favorable to 


polishing result in the formation of a dense and 


film of liquid on the surface of the metal. Th 
assumed to have a high electrical resistance. I: 
points on the surface receive a higher current dens 
are dissolved at a more rapid rate than the sur 
surface. This action results in a leveling off of the 
and the product is a polished surface. 

Another theory simply suggests that on each 
there are high points and these are preferentiall 
away to cause a leveling. 

Still another suggests that certain materials in | 
trolyte act as inhibitors in the dissolution of the 
and the inhibitive action brings about a_polishe: 
than etched surface. 

Then, there is the theory suggested by Georg 
boom, U. S. Patent No. 1,865,470 of July 5, | 
explaining the action of his electrolytic bright 
iron as being due to the anodic formation of pers 
acid. 

The reasons advanced for propounding some 
theories are logical but whether lustrous finishes 
to film formation, inhibitive action, selective dis 
or the formation of highly oxidized products at t! 
is still questionable. There has been no real pi 
vanced to sustain any of these theories. 
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ctropolishing Used in Metallography 


| lishing is a tool sought by the metallographer 
the metal finisher. It may be true that the 
her applied this technique in the preparation 
s for microscopic examination before it was 
for commercial metal finishing. However, the 
used by the metallographer, for the most part, 
type that would be safe to make up in large 
tities for commercial use. 


F mple, Pierre Jacquet, one of the outstanding 
in this field uses mixtures of acetic anhydride 
hloric acid in various ratios. Acetic anhydride 

penetrating and objectionable. Perchloric acid 

; a dangerous explosive. The mixing of acetic anhydride 


1 


hlorie acid is a technique in itself and not one 


t n be safely recommended for an industrial shop. 
Ne eless, the metallographer has been able to adopt 


) 1 } . 


hniques with some success, 

It has been reported by Brown (see Metal Progress. 
1940) that a specimen can be prepared for grain 

leterminations in 60 seconds by a method using a 

rectified current and an electrolyte of one part 
acid to two parts of alcohol. 

; he principal advantages claimed have been speed and 
tter than usual contrast and definition of constituents. 

ns and flaws. 

Of course, as has been already pointed out, the tech- 

jues of the metallographer have not been of much 
advantage to the metal finisher. 


Electropolishing Different from Electropickling 


\ware of this new tool “electropolishing”, many have 
sought out some of these processes and with the 
formation gained are still wondering what it is all about. 
stion seems to be, where to draw the lines be- 
ectropickling, electrocleaning in acids, and elec- 
ng. They are closely related in that the electro- 
the majority of these procedures are acids and 
y i However, they differ in their result 
nal purpose. Electropickling processes are meant 
val of scale and for etching. The etched metal 
vhich results is as the term describes a “pickled 


1S used. 


Electrocleaning processes are meant to clean 

tals and are generally intended to make no material 

har n the surface finish. Starting with a matte finish, 
with a matte finish. 

differs from the other electrolytic 

s in that metal is removed from the surface and 


FI polishing 


of the surface is changed from its initial form 
rous polished form. In some cases, it is possible 
vith a scaled surface and obtain a_ polished 
one operation of electropolishing. 


Electropolishing Processes 


we have had occasion to investigate some of 
ses which had been cited as possible methods 
plishing the same results as are obtained by the 
) - process in the electropolishing of the stainless 





s€ processes fell into the three categories pre 
I tioned. 
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Various test panels as treated by seven differ 
ent processes are described on page 311. 


Kelvie- Process 

There was the Kelvie process, U. S. Patent No. 2,037,- 
633 of April 14, 1936, which calls for alternate anodic. 
still pickle, and cathodic treatments in an 18% solution 
of phosphoric acid as a means of removing scale. With 
a similar object in mind was the Marino process, British 
Patent No. 305,036 of April 28, 1930, which treats steel 
in a solution made by reacting phosphates of lime with 
sulphuric acid and adding sodium sulphate. The work is 
treated anodically and then cathodically. These two proc- 
esses are meant for removing scale from steel. Thorough 
tests have shown that they have no polishing properties 
at all. 


Larsen Process 


Patent No. 1,984,534 of 
Dec. 18, 1934, is a still pickle for non-ferrous metals. 
This process is supposed to bring about a lustrous finish 
by preventing tarnishing. An acid mixture consisting of 
50% H,SO,, 36% HNO, and 14% H;PO, is used, at 
room temperature. The addition of phosphoric acid is 
claimed to inhibit staining of the work when exposed to 
air on removal from the acid pickles. The inventor makes 
no claim for doing anything to stainless steels but calls for 
its use with copper alloys. Tests have shown that it does 
not have a polishing action on stainless steel. 


The Larsen process, U. S. 


Fink and Kenny 

The Fink & Kenny process, U. S. Patent No. 1,961,752 
of June 5, 1934, makes no claim for producing lustrous 
finishes. It simply calls for anodic treatment of metals in 
acid solutions. An example given is stainless steel in a 
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Fig. 2 


flectivity of the 


Photograph of test panels to show the re- 
Good 


good polish. 


surfaces. reflectivity means a 


12.5% chromic acid solution at 40° C. for one hour using 
a current density of 0.06 amp./sq. cm. (0.39 amp./sq. 
in.). The result claimed is an equipotentialized surface 
which is much more resistant to corrosion than ordinary 
untreated metal. Extensive tests have shown that for elec- 
tropolishing of stainless steel, this chromic acid treatment 
is a complete failure. In all cases, a deeply etched surface 
is obtained. The resulting surfaces have the appearance 


of over pickling. 


Burns and Warner 


The Burns and Warner Patent No. 1.- 
658.222 of Feb 7. 1928 


28, is the Western Electric patent 
under which the Allegheny Ludlum Steel Corp. is reported 


process, U. S. 


to be licensed: This process originally was an electro- 
cleaning method. It was claimed to be particularly ap- 
plicable to the electrocleaning of ferrous metals before 
plating. In its original version, no claim is made for 
polishing stainless steels. The procedure suggested is to 
treat the work anodically in a bath of 70% 


of orthophosphoric acid at 


by weight 
a temperature of 50° C. 
using a current density of 100 amp./sq. ft. for a time 
of 3 minutes. 

We have treated various stainless steels as described in 
this patent. White pickled, No. 2B finished 18-8 stainless 
slightly affected. indication of a 


is very However, no 
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polished lustre was obtainable. On a mechani: 
ished No. 4 polish 18-8 stainless some electr 
polishing was obtainable. The treatment gave a 
the polish. However, on 17% chrome and 12% chro, 
stainless steels, the effect was definitely unfavorable. 4. 
a matter of fact, the surfaces became somewha 


steel, 


Kiefer 


Samples similar to those described above were ryp 
the conditions described in an article on the electroly: 
polishing of stainless steel by George Kiefer of Alleche; 
Ludlum Steel Corporation, contained in the December 2 
1939 issue of The These differ from + 
original in that no particular temperature is required a 
the current density called for is 288 to 432 amps. pe 
square foot. It is claimed that a luster is obtained 0 
white pickled surfaces in 3 to 4 minutes. Samples we 
treated at 432 amperes per square foot for 5 minutes 
The results were only slightly better than when run 
the original patent described. Again, the 17 and 12 
chrome stainless steels were unaffected as regards luste: 
on the 18-8 white pickled surface (No. 2B finish), the: 
was a definite sign that the surface had changed but 
did not appear well polished. The 18-8 polished surfa 
(No. 4 finish) had its surface scratches much more exag 


Process 





a 


Iron Age. 


gerated than previously, although the luster was bet 
than on the original No. 4 finish. 


Other Processes 





Indications are that the Burns process is really limit 
to the 18-8 variety of stainless steel, and to be of mu 


value the surface must have a fairly good _ polish 
begin with, 
In the manufacture of stainless steel products, 


tendency is not to use polished stock as the raw material 
Repolishing after manufacture is usually necessary as 

result of scratches from dies and tools or the need 

annealing and then pickling to remove the scale formed 
on annealing. 

Besides the processes already described, there is thal 
of the Rustless Iron & Steel Company which is reporte: 
to use an electrolyte of citric and sulphuric acids. W 
have not investigated the relative limitations or merits 
of this process. This can be done when more informa 
tion is available as to acid concentrations. 

Other people who are supposed to have processes art 
the Battelle Memorial Institute and the American Rolling 
Mill Company. They have not stated even the nature of 
the electrolytes which they use so no studies cou'd be made 

The Chemical Foundation have a process which is ® 
still chemical pickle employing titanium tetrachloride. In 
plants, there is a definite onus attached to the use 
this material as it fumes very badly making it more thar 
uncomfortable for the operator who must prepare the 
solution. Titanium tetrachloride is used for sky writing 
and for smoke screens. When working with this com 
pound in any sizable quantities, a gas mask must be used 


Blaut-Lang Processes 


The Blaut-Lang processes for polishing stainless steel 
are perhaps the first that have been offered to industry 
The first electrolyte suggested is covered by U. S Patent 
No. 2,115,005 of April 26, 1938 and is a solv'ion © 
sulphuric and hydrofluoric acids in water. With t!'s ele 
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Effects of Various Processes on Four 


Types of Stainless Steel 











18-8 Stainless Steel, 18-8 Stainless Steel, 17 Chrome Stainless 12 Chrome Stainless 
Finish: No. 2B. Finish: No. 4 Polish. Steel, Finish: Steel, Finish: Pickled 
Polished. White & Rolled 
Smooth. 
at 
. Biaut & Lang Patent Excellent polish, high Excellent polish, much Fair polish, better than Fair polish. 
: Apr n luster. higher luster than original polish. 
, original sample. 
hy 
nd Kiefer, Allegheny Lud Surface attacked shows Polished luster not as Surface slightly etched Surface cleaned. 
‘4 im, Iron Age, tendency to polish high as Blaut Lang and cleaned. 
' 12/21/39 but no actual polish. process. 
Té Burns & Warner, Surface attacked. No Cleaning effect. Polish Cleaning, some metal re- Surface is cleaned. Dull 
as S. No. 1,658,222. polish. somewhat better than moved. The surface is pickled surface is 
:' original. dull. more pronounced. 
| Fink & Kenny, Deeply etched surface. Deeply etched surface. Deeply etched surface. Deeply etched surface. 


U. S. No. 1,961,752 


Kelvie, Slight cleaning. Slight cleaning. Slight cleaning. Slight cleaning. 
U. S. No. 2,035,633 





e irsen Practically no effect. Practically no effect. Practically no effect. Practically no effect. 
\ S. No. 1,984,534 Slight cleaning. Slight cleaning. Slight cleaning. Slight cleaning. 
ntin Marino, Slight cleaning. Hardly Slight cleaning. Prac- Slight cleaning. Mattes Slight cleaning. Hardly 
British No. 305,036 any action. tically no effect. the original polish. any action. 
rolyte, we are able to get a whole series of finishes rang- the last six months, there has been no call for scrapping 
' | ing from matte to lustrous by simply varying the current the bath. A very cheap addition agent has been added 
lensity. Despite the advantage of this broad variety of within the last few weeks but other than that nothing 
hy, inishes, to some the hydrofluoric acid proved a rather has been required. 
al bnoxious component. Consequently, we have revised and The technique used is to run the bath at approximately 
improved the electrolyte so that it no longer contains 80° F., treating the material as the anode at a high cur 
ivdrofluoric acid and the lustrous finish obtained is much rent density. For flat stock, the current density ranges 
ad superior and smoother. between 2 and 4 amperes per square inch, When treating 
the present electrolyte has a base of sulphuric and wire, the current density is much higher and may be as 
r phosphoric acids and is the subject of patent applica- high as 5 to 10 amperes per square inch. The times 
ad uons now on file in the U, S. Patent Office. These acids required vary with the condition of the surface, whether 
iP ire comparatively cheap and are available in the com- it is badly etched or lightly etched, or if scale is present; 
ts mercial market. The life of the bath is rather long. In and what the shape of the object is, whether it be flat. 
, ne Installation which has been operated continuously for curved, etc. Typical times for reasonably flat objects are 
2 to 4 minutes, and for curved objects, such as spoons 
re and bowls, 6 to 12 minutes. Voltages required are from 
ng 6 to 12. 
of Installation calls for lead-lined tanks, heating elements, 
e and if the volume of electrolyte is small compared to the 
a quantity of current being sent through, a cooling coil is 
In generally provided. The cooling coil supplies a warm 
of water rinse. 
a The cathodes are of lead or copper and are spaced 
as close to the work as possible. 
‘ The racks to hold the work are of copper. The ability 
F to use copper or brass without stopoff or rubber hose 
coverings is peculiar to this particular process. Under 
the conditions of operation, copper and brass become 
el almost completely passive. This is a very great advan- 
’ tage as it reduces the cost of racking and gives no worry 
at of contact points being eaten away. 
Fig { number of etchings of 18-8 stainless steel Racking of all objects is, of course, not economical. 
by this original process. Barrels in which to treat screws, nuts, bolts, etc. are being 
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developed. One type used is an inclined rotating barrel 
submerged in the electrolyte. The work is made the anode 
and cathodes surround the outside of the perforated 
barrel. 

Another type of barrel is one which lies in a horizontal 
position and has both inside and outside cathodes. This 


particular model is for continuous process operation. The 


former type has found success in batch operations. 


tpplications of Electropolishing 


The applications of this process have been very wide. 
Though the greatest success has been outlined with 18-8 
variety of stainless steel, it has been by no means limited 
to this one group. Some of the objects which have been 
treated with success and proved their adaptability are 
18-8 wire, band, sheet, pressed and spun shapes and cast- 
ings; 14 chrome hardened and tempered springs; 12 
chrome spot welded sheets, nuts, bolts, rivets, 
nails and surgical instruments; 24-12 cast pipe fittings; 
etc. 


screws, 


One of the greatest advantages has been the readiness 
and thoroughness with which apparently inaccessible re- 
cesses are penetrated. Mechanically it is almost impos- 
sible to get inside a narrow necked flask, yet these pro- 
cedures make it possible without much difficulty at all. 
Serrated surfaces are a large order to give the polisher; 
yet, with electropolishing methods, they are as simple as 
flat surfaces, only requiring a longer time of treatment. 

Of course, stainless steel is not the only metal which 
the metal finishers must contend with. There are nickel, 
Monel, Inconel, aluminum and aluminum alloys. 

Nickel, Monel and Inconel can be treated with surpris- 
ing success. The finishes obtained are highly polished 
and mirror-like. In our experience, we have found elec- 
trolytes that have great ability to penetrate into recesses. 
We have set up, on an experimental basis, a continuous 
Inconel wire polishing unit. The results were successful 
and point to complete simplicity for plant operation. 

The Blaut-Lang process as applied to aluminum and 
aluminum alloys is out of its experimental stage. It has 
been successfully applied to chains, jelly molds, flat stock 
and castings. It is hoped that this treatment will prove 
as valuable to the aluminum metal products manufac- 
turers as electropolishing promises to be to the stainless 
steel products manufacturers. 

What effect electropolishing will 


finishing industry as a whole 


metal 
is difficult to prophesy. 
However, it is safe to say that mechanical polishing will 
not be eliminated. 


have on the 


solved or is 
pointing the way to a solution of many problems with 
which the metal finisher has had difficulty. It has definitely 
been a solution to polishing jobs where polishing com- 
pounds or burnishing balls might cause corrosion. It has 


Electropolishing has 


Fig. 4, Illustration of a number of articles which hav 

been electropolished. At the top are aluminum cak: 

tins and two aluminum chains. Across the center a 

various items of 18-8 steel. Near the bottom are 

straight chrome chains and a straight helical chror 
spring. 


shown a way to get inside recesses without difficully a 
to polish the insides of many objects such as pots ai 
pans. It has shown a way to polishing metal products 
such as wire with much greater ease and appreciabl) 
less cost than mechanical methods. In some instances 
we have found it valuable to combine both mechanica 
and electropolishing. It has shown a way of gi 
pleasing appearance to objects such as castings whi 
need not be smoothly polished but are made attractiv 
by their luster. This is a field that mechanical polish 
ing has never touched. It should somewhat relieve th 
industrial designer’s style by giving him amole oppo! 
tunity to use as many projections, angles, recessions, elc 
as he may think will make a more pleasing product. 

All in all, we believe that electropolishing offers the 
metal finisher greater dexterity in solving his polishing 
problems. 
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Lead Anodes for Chromium Plating 


By Ray Eckhardt 


T ec lini al Engineer, 
feme Lead Burning Co.., 
Cleveland, Ohio. 


[he author points out the necessity for having clean 
metal in making anodes. A flame technique for produc- 
ing a finer erystalline structure and for closing voids 


present from casting is described. This procedure is 
said to result in a marked increase in the life of the 
anode ° I d. 


(he selection of the correct type of lead anode for 
plating, involves several considerations: qual- 
plating results obtainable; length of useful anode 


iginal investment, and operating cost, which in 





ves anode shape, area of discharge surface, 
we condition and electrical resistance. 


Shape of Anode 


production and job plating, the herring-bone 

| 1) is widely used. It has a large discharge 

the weight of the metal used, it can be readily 

riginal investment cost is moderate, and _ its 

resistance (the voltage drop between the hook 
solution) is low. 


\ new type is the tubular (Fig. 2) and its modifica- 





semi-tubular The former has equally low re 
1s nassts Ee Re ate 5 a . 
all directions and is, therefore, much used Fig. 2. Tubular type anode for chromium plating. 
eral banks of anodes and cathodes are used. 
the tubular being placed between the cathodes. If there 
are anodes next to the tank sides, the semi-tubular will 
. vive equally good results at those points with a saving 
of lead. The plain flat or corrugated anode also has its 
advocates, but the present practice tends toward the 


herring-bone and tubular anodes already described 


Clean Metal Essential 


Nothing but clean virgin metal should be used if plat 


, ; ine troubles are to be avoided and long anode life 
Fig. 1. Herring-bone type ' : 


obtained. Lead, whether pure or antimonial, is little 
anode with a large dis affected by chromium solutions. Remelted scrap may 
charge surface. contain traces of almost anything. If the percentage of 


impurities is fairly high, say 3%, the plating may be 


“off color” and the results variable. The solution, too, 
is likely to be afflicted with mysterious “ailments” which 
are hard to correct because the nature of the impurities 
causing them, is unknown, 





\ much smaller percentage, however, will materially 
shorten the life of the anode, because of what is known 
as “local action’. When two dissimilar metals are in 
contact in a liquid which attacks only one of them, an 
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Fig. 4 Photograph of a cross-section of a plain cast 
anode distinctly showing porosity. 
electric circuit is set up between them, and the more 


susceptible metal is quickly dissolved. Obviously, there- 
fore, if for example, traces of zinc or brass in remelted 
scrap are adjacent to lead, pock-marks, grooves and other 
damage may ensue. It continues to get worse until the 
lead becomes a porous skeleton whose mechanical strength 
is negligible, and whose current-carrying capacity is 
Eventually, the anode breaks up, but 
not before it has caused the plater a lot of headaches. 


lhere is no need to invite trouble by hanging an anode 


greatly impaired. 


of unknown composition in the tank. 


Crystallization vs. Flame Treating 


Most anodes that are in use today are of the cast 
lead type. When metals are cast, there is a tendency 
towards large crystallization and porosity. To minimize 
these factors, the flame treating process was developed. 

Che flame treating process consists of a blow torch 
flame of oxygen and hydrogen played over a small sec- 
tion of the surface of the anode. This intense heat 
applied to a small surface of the metal penetrates quite 
deeply and the small area with which the needle-shaped 
flame comes in contact, is heated immediately to the 
melting point. The flame is then passed from this area 
to another, each space being heated to a melting point 
and the flame quickly removed. The surrounding metal 
and the atmosphere quickly chill these small areas that 


have had the flame already applied. This rapid cool 



















Fig. 4. 





Non-flame treated an 


ode after six months 





of use. Notice the 








deep localized attack 

























Fig. 5. 


same service as anode in Fig. 4. 


Flame-treated lead anode after being under 
Notice absence 
deep attack. 


ing process results in a compact, fine crystalline stru 
ture. The surface of the flame treated anode distinctly 
shows the wave left by the flame. 

The smooth and homogeneous structure greatly i: 
creases the anode’s resistance to breakdown in service 
Tests have proved that anodes made by this new method 
outlast and are more satisfactory than the cast type. 

Notice the photograph (Fig. 3) of a plain cast anode 
distinctly showing porosity on the cross-section of 
herring-bone type anode. 

Two anodes, cast in the same mold, one flame treated 
the other receiving no flame treatment, were put int 
service at the same time in the same chromium plating 
tank. After six months of service (Fig. 4), one shows 
the action of the acid and electric current on the surfac: 
of the non-flame treated anode. Notice the grooves « 
out of the metal where a spongy structure caused this 
effect. 
surface. 


Also note the roughness and irregularity of th 
This anode becomes what is known as a “tank 
robber”, producing low quality plating and high curren 
cost. 

treated anode used under 


the same conditions and the same length of time, approx! 


Fig. 5 shows the flame 
Observe the difference in the su! 
face appearance of this anode. 


mately six months. 
Still showing are th 
waves produced by the lead burning torch during th 
flame treating process. 


Anode Construction 


During recent years, a number of lead anodes havin; 
copper framework have been 
The principal claims made for them are: 1! 





internal 
market. 


placed nthe 


creased electrical conductivity, more evenly distributed 
° 99 ° - 
“throwing power” and greater mechanical strength. Th 


is a difference of opinion as to the advantages o! trame 
work construction. Personally, I do not favor it, a!thoug! 
our plant frequently makes this type when ordered. 
In conclusion, if you make up your anodes youl 
own shop, be sure to use only lead, the compos'\ion 


Try the new flame treatment whic! 
will give long service. 


which you are sure. 
If you buy your an Bt 
them from a manufacturer on whose reputation cal 
rely, 
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The Influence of Organic Compounds 


In Nickel Plating Solutions 


PART II 
By Ernst Raub and Max Wittum 


Forschungsinstitut fuer Edelmetalle Schwaeb, Gmuend, Germany. 


This is the second part of the article which first appeared 
in the April issue of Metal Industry. In this part are con- 
sidered the effects of the following substances on the stand- 
ard nickel solution mentioned in Part I: Nitrogen com- 
pounds, sulfur containing compounds, proteins, aromatic 
acids, aromatic compounds (hydroxy compounds) and 
heterocyclic compounds. 


In a nickel-cobalt solution produced according to 

\merican literature‘, formic acid produces a marked 
nerease in the reflectivity of nickel-cobalt alloy deposits. 
Fig. 4, Curve 7). Matte, bright coatings are produced, 
but 0.13 ozs./gal. (1 g/l) of formaldehyde results in a 
noticeable increase in brilliance (Fig. 4, Curve 8). When 
electrolyzed at 113°F. (45°C.), nickel has high brilliance 
ypproaching the reflectivity of buffed nickel. The cobalt 
content of these deposits is from 24.0 to 29.4 per cent 
which is not different from the concentrations in de- 
posits from cold solutions. The effects of a few other 
wids, such as acetic acid, tartaric acid, citric acid and 
lactic acid on nickel plating, are known. Citric acid in 
its tertiary sodium salt form is frequently added to nickel 
solutions. It increases the polarization of nickel deposi- 
tion and clears the bath by formation of complexes with 
olloidal hydroxides. Lactic acid and tartaric acid are 
similar to citric acid in their effects in the nickel solu- 
tion. 

The two keto acids, pyroracemic and levulinic acids, 
do not noticeably affect the properties of the nickel de- 
posits, even when added in larger quantities, and in gen- 
eral, they have no effect on the brightness of the coat- 
ings, 

(my! acetate acts as a good brightener in concentra- 
lon of 0.013 ozs/gal. (0.1 g/l). However, the mechani- 


l properties of the coatings are poor. 


\cetoacetic ester has no distinct effect. 
Vitrogen Compounds 
r . =" ° — 
Forr Urea, Methyl Urea, Uric Acid, Semi-Car- 
Daz ethane, Oxamide, Glycocoll, Guanidine, Hexa- 
methylenetetramine, Caffein 

For ide increases the brightness of nickel coatings 
} ] ° . . . . 
but, h er, strongly impairs their mechanical properties. 
A ration of 0.067 ozs./gal. (0.5 g/l) produces 
non-u n matte bright to brilliant coatings, which at 
lower 


ness, still show good adhesion and good duc- 
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Fig. 4. Reflectivity of nickel deposits from solutions with 
additions of aliphatic compounds, 


1. Standard bath, buffed. 

2. 50 g/l glycerin, thickness of coating by. 

3. 5O g/l glycerin, thickness of coating 12y 

1. 8 g/l formaldehyde, thickness of coating By 

5. 15 g/l dextrose, thickness of coating Dp. 

6. 15 g/l dextrose, thickness of coating 9%. 

7. Ni-Co alloy bath with 35 g/l sodium formate. Thickness of 
coating 6u- 

8. Ni-Co alloy bath with 35 g/l sodium formate, plus 1 g/l for 
maldehyde, thickness of coating Ou. 

9. 0.15 g/t thiourea, thickness of coating 8p. 

10. 0.08 g/l peptone, thickness of coating 124. 


tility on bending. Nickel deposits from a solution con 
taining 0.13 ozs./gal. (1 g/l) formamide, exfoliate in 
the solution as soon as their thickness exceeds about 


0.00016” (4p). 


* Translated by Dr. Walter R. Meyer from “Der Einfluss Organischer 
Verbindungen auf die Galvanische Vernickelung’’, Zeitschrift fuer Elektro 
chemie urd angewandte fthystkalische Chemie Volume 46, No. 2, Febru 


ary (1940), pp. 71-82. 


4. L. Weisberg. 


Composition of Bath 


Nickel sulfate is nee emcaaee tae acee eee 
Nickel chloride 45 “ 
Sodium formate ees 
Borie acid - = 
Cobalt sulfate : Ties 
Ammonium sulfate .. ; hess + vag 
Formaldehyde 
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Urea additions increase the brightness little’ and the 
polarization of nickel deposition increases. Hydrogen 
adheres to the surface of the cathode longer than with 
addition-free solutions. Urea, therefore, occasions the 
formation of pits especially in still baths under normal 
operating conditions (See Fig. 6). 

Nickel deposits from solutions containing methyl urea 
are matte and their hardness and brittleness are greater 
than deposits obtained from the standard solution. 

Uric acid in concentrations of 0.005 ozs./gal. (0.04 
o/l), increases the brightness markedly. The adhesion 
of the coatings is good, but their ductility is, however. 
less as a result of internal tension. Thicker coatings are 
heavily covered with hair-like cracks From. solutions 
containing 0.13 ozs./gal. (1 g/l) are obtained, brilliant 
coatings which even exfoliate in the plating solution. In 
all baths containing uric acid, even at relatively low 
current densities, a strong evolution of hydrogen was 
observed which increased with an increase in current 
density. 

Caffein, derived from uric acid, has a similar unfavor- 
able effect on nickel deposition even additions of 0.004 
ozs./gal. (0.03 g/l) disturb the nickel deposition very 
markedly. 

Semi-carbazide, which is obtained from urea by the 
substitution of an NH, grouping by an amido group, 
produces in concentrations of about 0.003 ozs./gal. (0.025 
o/l), a lesser improvement of the spectral reflectivity of 
the nickel coatings, without noticeable influence on the 
mechanical properties. Higher additions make the nickel 
again matte. 

Ethyl carbamate, urethane has a_ similar powerful 
brightening effect With additions of 0.026 ozs./gal. 
(0.2 g/l), brilliant nickel coatings were obtained after 30 









minutes of plating, whose reflectivity, however 
reach that of buffed nickel. Polarization is 
by urethane. The hardness of the coatings als: 
but also with an increase in brilliance. 
Oxamide permits the use of only very lo 
densities, since it promotes a very strong e\ 
hydrogen, which increases further with an i 
current density and oxamide concentration. Th 
produced at the sufficiently low current dens 
a weak increase in reflectivity without noticeab 
in the mechanical properties. At higher current 
however, the deposits become dark very quick 
some extent, spongy. Glycocoll was tested as a 
of an amino acid in concentrations of 0.3 2/. 
has no distinct effect on the nickel deposit. ( 
sulfate acts very harmfully in the nickel solu 
nickel deposits being partly spongy to pulvera 
Hexamethylenetetramine, which is formed hb 
iction of formaldehyde with ammonia, is similar 
respect to formaldehyde in its effects on the 
posits. Apparently this condition is due t 


that hexamethvlenetetramine is again decompos 


solution. 


Sulfur-Containing Compounds 





Ethyl Mercaptan, Allyl Mustard Oil, Thiourea 


Only orienting studies were made of ethy! 
ind allyl mustard oil since, even if these 
worked favorably as addition agents, their 
odors would preclude their use. The conce: 
ethyl mercaptan in the solution was increased 
cc/l and that of allyl mustard oil up to 10 
substances produced a distinct, even if small, in 
reflectivity of the nickel, and no deteriorati 


mechanical properties was observed. 





Fig. 6. Marked pit formation in nickel depo 
a solution containing urea, Mag. 2x. 


The effects of thiourea were investigated 
sively. This substance causes a very strong 1 
the brightness of the nickel coatings exceeding 
hyde, by far, in its effect. An addition of 
g | suffices to bring the reflectivity of the de; 
that of buffed nickel (Fig. 4, Curve 9). The 
of the deposits, as in the case of formaldehyd 
pendent of the thickness of the nickel coat 
typical layered structure can be observed in 
section as in Fig. 2. The cohesion of thick 
weak. On bending, cracks occur not only in tl 
maximum bending, but the nickel exfoliatés in | 


(See Fig. 7). 
When the nickel was heated, an unpleasan! 
odor was noticed. This odor could also be 


without heating, if the panels were bent. Sm 
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foliation after bending of a_ Fig. 8. 


ig thiourea. Mag. 2/3x. 


rywhere on the surface, indicating gas forma- 
vas that evolved from the nickel on heating, 
inctly alkaline, indicating, therefore, an amine. 


g the nickel in hydrochloric acid, hydrogen 


evolved and in addition, traces of a gas 
methyl sulfide and which was not absorbed 
Slimy and partly fibrous 


rmed on the anode during deposition, which 


or iodine solutions. 


consisted of oxidation and _ polymerization 
thiourea. 

displaces the cathode potential current density 
strongly to the negative side. At high cur- 
ies, the potential measurements were uncer- 
ng fluctuations occurred which led gradually 
tential values. (Fig. 5, Curve 5). In an 
th, as to be expected, the increase in _polar- 
ines (Fig. 5, Curve 5A). 

mineral acids, for example, magnesium sulfate, 
the effects of thiourea. Sucrose and glycerin, 
added in quantities of 10 g/l and 35 cc/l 
repress the marked effects of thiourea. This 
ition gives only mat deposits which are not 
ifferent 


lditions, 


from those obtained with sucrose or 
without thiourea. 

the sulfur-bearing building stone of protein, 
stinct effect on the nickel in concentrations of 


Protein and Protein-Like Compounds 


Casein, Peptone, Glue 


ind their constituents have been used for a 
Their effects are 
their colloidal nature, which makes possible 
sition at the cathode. 

ns, however, do not act similarly. For ex- 
ntly soluble casein, even in small quantities, 
il to the nickel solution during electrolysis. 


is brighteners in plating. 


ition occurs and the cathode is only incom- 
red with nickel 
n the solution. 


exfoliates from the 
The cathode potential fluc- 
ly after casein additions, and the obtaining 
ithode potential-current density curve is im- 


which 


peptone and glue, have almost similar effects 
Additions as small as 0.01-0.05 
the obtaining of nickel deposits with high 
echivity, 


| solution. 


which 


buffed 


approaches that of 
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containing peptone. 


Crack formation after bending a_ Fig. 9. Blistered nickel deposit 
tel deposit from a_ solution bright nickel deposit from a solution 


from a_ solution containing 
alpha-naphthol. Mag. 2/3x. 
nickel (Fig. 4, Curve 10). 


The ductility of these de- 
posits is bad. 


On bending, the specimens cracked in 
spots of greatest tension after relatively slight bends, the 
brilliance of the nickel increases with the thickness of 
the coating, and with the protein concentration of the 
solution. The reflectivity is independent of the thick- 
With higher protein content, the nickel becomes 
discolored. 


ness. 


In determination of the cathode potential—current den- 
sity relationships, pecularities were observed with small 
additions of protein which deviated from the normal con- 
ditions. In an agitated bath, a strong increase of the 
cathode potential is observed, but in a still bath on the 
other hand, only a small increase is observed 


(Fig. 5, 
Curve 6 and 6A). 


This can only be explained from the 
fact that with a small protein concentration in a still 
bath, the cathode film becomes quickly depleted through 
the deposition or decomposition of protein, but in an 
agitated bath, fresh protein is continuously brought to 
the cathode. An increase of the temperature to 55°C in 
a solution with peptone, led to a strong decrease in the 
brightness of the nickel, the brittleness only declining to 
a small extent. 


fromatic Compounds 
Phenols, Naphthols, Ketones 


Phenols, cresols, hydroquinone, resorcinol, pyrogallol, 
alphanaphthol, betanaphthol, nitronaphthol, nitrosonaph 
thol, quinhydrone, benzophenone, eugenol, camphor and 
morin. The effects of phenol, cresols and the numerous 
oxidized benzols on the brightness of nickel is, in general, 
small. Greater additions produce, with a few phenols, a 
strong increase in brightness but simultaneously, however. 
a marked degeneration of the mechanical properties 
occurs, and the nickel coatings peel, even in the solu 
tion, in scales from the base metal. In addition, phenols 
tend to hold the hydrogen to the cathode so that the 
a and B 
naphthols as well as nitronaphthol and_nitrosonaphthol, 
even in small quantities, markedly affect the properties 
of the nickel solution. In concentrations of about 0.01- 
0.05 g/l, these materials effect a brilliance in the nickel 
deposits which approaches that of buffed nickel. The 
nickel is, however, brittle, and because of internal stresses, 
hair-like cracks. Thicker coatings ex 
foliate. even in the solution, in the form of coarse scales 


(See Fig. 9). 


coatings are always covered with numerous pits. 


is covered with 
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Cobalt-Nickel Plating Solutions 


By Louis Weisberg, Ph. D. 


Louis Weisberg, Inc., 


Neu 





This paper embodies a complete discussion of low 
cobalt, nickel plating baths. The composition, functions 
of ingredients and operating characteristics are given. 
Information on the effects and control of impurities 
is included. Low cobalt nickel solutions give deposits 
which are semi-bright and ductile and which can be eas- 


ily buffed. 


Cobalt nickel alloy plating has found considerable 
application during the past five years. This use rests 
on the fact that these alloy deposits are definitely superior 
in certain respects to electrodeposits of either of the 
two metals separately. The advantages show up espe 
cially when bright or semi-bright deposits are required, 
and therefore it is in this field that the greatest use of 
cobalt in plating has taken place. 

The addition of cobalt to an ordinary nickel plating 
solution is not enough to produce bright deposits. But 
adding cobalt together with suitable proportions of other 
substances such as _ formaldehyde, 
nickel formate, and ammonium sul- 
phate does produce bright plate of 
excellent quality. If the amount of 
cobalt is kept low, the deposits do not 
attain their maximum luster and may 
be described as semi-bright. When 
the proportion of cobalt is increased, 
brilliant deposits, silvery white in 
color, are obtained. 


(mperes per Per cent ( 
The following is typical of the square foot in Deposit 
composition and conditions em 20 27.7 
ployed* : 10 17.7 
60 13.4 
Ounces pe gallon 80 11.2 
Nickel sulphate 32 
Nickel chloride 6 Regardless of variations in the co! 
Nickel formate 6 position of the alloy plated out will 
soric acid 1 changing conditions, the  averag 
Cobalt sulphate V.2-2.0 cobalt content of the plate is | evitabl) 
Ammonium — sulphate 0.0-0.3 ig eg ea aes fxed by the composition f th 
Formaldehyde 0.3 ’ anodes, unless one or the other metals 


l'emperature 140°-160° Fahrenheit 
2 0-4.0 


Current density (average)—40 amperes per square foot 


pH (quinhydrone) 


Agitation of the solution or vigorous motion of the 
work is necessary to obtain maximum brightness. The 
oscillating cathode bar seldom gives sufficient motion. 


Accordingly mechanical stirring or air agitation is used 


in most cases where full brightness is required. 









York. 





The lower cobalt sulphate shown in the table above 
employed where brightness is not the chief considera 
tion. Under ordinary conditions, anodes containing aly 
one per cent of cobalt are used with this amount 
cobalt in the solution. The upper figure in the tab 
represents as much cobalt in the solution as is necessa) 
for maximum brightness, corresponding to anodes of a 
proximately eighteen per cent cobalt content. As will bx 
readily understood, in steady operation the cobalt 
tent in the solution adjusts itself in accordance with | 
cobalt content of the anodes. For example, with {i 
per cent cobalt in the anodes and other conditions 
above, the cobalt sulphate in the solution approximate: 
0.5-0.6 ounces per gallon, 


The cobalt content of the solution also varies with t) 
prevailing current density, since the cobalt in the deposi 
is also a function of the current density. For a gi) 
composition of solution, the proporti 
of cobalt in the deposit falls off 
the current density is increased. 1 
following results are typical of what 
found with a_ solution containing 
ounces of cobalt sulphate per gall 
operating at 140 
pH of 3.7: 


Fahrenheit and 


is added in the form of salts. Alloy plating therefor 

no more difficult than plating nickel alone. It is ve) 
seldom that the cobalt content varies enough to requ 

sper ial attention. 


Function of Ingredients 


The function and effects of various other | ents 
of the solution require some explanation. Th: rmat 
is used primarily for its buffer effect, which is y pl 
nounced in the pH range between 3 and 4. takes 
about 7 ounces of concentrated sulphuric acid hang’ 
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ue of 100 gallons of this solution 0.1 of a 
npared with most other plating solutions, the 
a4 in these solutions tends to remain extremely 
al addition to the buffer effect, formate makes a 
tof tribution to the brightness. One way of put- 
fine it is to say that it helps to produce greater bright- 
secs with any given proportion of cobalt. Another way 
in wh ts effect can be seen is at higher current den- 
sities: when the formate content is low, burning and 
louding take place at high current density areas. 

It may be wondered why boric acid is used in these 
solutions. since the formate acts as a buffer. The reason 
‘s that boric acid has two pronounced effects, both of 
which are favorable. It increases the limiting current 
density that can be used without causing burning to take 
place, and it improves throwing power. The metal dis- 
tribution at different current densities is more uniform 
with boric acid present than without it. 

Formaldehyde is the ingredient which is responsible 
for the major part of the brightness. Ammonium sul- 
phate contributes some additional luster, but at the sacri- 
fice of some ductility and an increase in hardness. Am- 
monium sulphate is used when maximum brightness, 
rather than maximum ductility and softness, is sought. 

The character of the deposit varies considerably ac- 
ding to the pH value of the solution in which it is 
produced. Approximately 3.7 is the most favorable value 
from the standpoint of brightness. At pH values ap- 
proaching 2, the deposits are corsiderably softer and 
more ductile. but less bright. 

Variations in metal content from 4 to 12 or more ounces 
per gallon, chloride from 2 to 9 ounces per gallon, nickel 
formate from 3 to 6 ounces per gallon, boric acid from 3 
to 5 ounces per gallon, and formaldehyde from about 
23 to 0.6 ounce per gallon have been observed with 

apparent effect on the satisfactory quality of the plate, 
such as brightness, ductility and throwing power. Such 
wide variations are bound to have some effect and are 
not recommended for optimum results... Nevertheless, they 
show that this type of solution has a wide working range 
and is practically foolproof. Simple methods of analysis 
ire available for all ingredients of the solution. 


Control of Impurities 


The chief thing that has to be looked out for in these 


} . P 
solutions—and for that matter in all known bright plat- 
ing solutions—is control of impurities. Foreign sub- 


stances may get into the solution in all sorts of ways. 
Nickel salts generally carry appreciable amounts of lead, 
pper, zinc and iron, and sometimes organic matter. 


Rubber linings for tanks carry vulcanization accelerators, 
antioxides and other materials that may be leached out 
by the plating solution and cause trouble. Anode bags 
ind f cloths may introduce sizing, unless carefully 
washe fore use. Even the water used to make the 
— is been known to contain undesirable matter. 
me olution gets to working, polishing composition 
+. LV get by the cleaners, pieces are dropped in 
_ ind dissolve, metal may dissolve in a recess 
a st of the piece is being plated, and so on. 

Jae vigilance is the only way to keep impurities 
thie rol. Fortunately much has been learned about 


in the last few years, and platers are now 
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beginning to take this in their stride as easily as they 
do chromium, which a dozen years ago was in about 
the same position as bright nickel today. Platers have 
taken hold of bright nickel more rapidly than they did 
chromium, I think, because the platers of today are much 
better grounded in the fundamentals of electroplating 
than their predecessors of only ten or twelve years ago. 

Even with every precaution, it is not possible to keep 
impurities out of the solution completely. It is there- 
fore necessary to have means for removing them. 

It is only a few years back that Liscomb’s method was 
the best known and mostly widely used method for purify- 
ing nickel plating solutions. This method is adaptable 
to cobalt-nickel solutions and so this is how these solu- 
tions were purified in the beginning. However, Lis- 
comb’s method no longer holds the position it once held. 
It takes a good deal of time, and may result in con- 
siderable loss of nickel unless carried out with the utmost 
care. Quicker and surer methods are rapidly displacing 
it. Many of the newer methods can be applied with no 
interruption to plating and have thus led to the growing 
practice of purifying continuously. 

Two kinds of purification are generally used, one to 
remove organic impurities and the other to remove 
metallic impurities. Organic matter is taken out in most 
cases by adsorption on activated carbon or clay. This 
treatment is carried out by charging the carbon or clay 
into a filter and circulating the plating solution through 
it. While this is a simple thing to do if a suitable filter 
is at hand, it is important to keep any carbon from get- 
ting into the main body of the solution in the plating 
tank. Once it gets in, carbon causes rough deposits and 
is hard to get out. There is no danger of this happen- 
ing if the filter cloths are precoated with filter aid be- 
fore the carbon is put into the filter. Instructions for 
handling carbon properly are given in the 1940 Plating 
and Finishing Guidebook. The same practice should be 
followed with activated clay. 

Activated clay does not adsorb as wide a variety of 
materials from plating solutions as activated carbon, but 
it is useful in some cases where carbon is not effective 
at all. Certain clays have proved particularly useful in 
treating embrittlement produced by organic matter. 

Metallic impurities are easily taken care of by elec- 
trolyzing the solution at low current density. With good 
agitation, the impurities plate out preferentially at current 
densities of 1 to 5 amperes per square foot so that cop- 
per, lead, and zinc, which usually are the ones that cause 
most trouble, can be eliminated without much loss of 
nickel or cobalt. Copper and lead come out best at 1 
or 2 amperes per square foot, while removal of zinc is 
more effective at 4 to 5 amperes per square foot. Some 
organic impurities can also be removed by electrolyzing 
in this way. For the small plating shop which lacks an 
adequate filter, electrolysis is the most practical way to 
purify the solution, whenever it can be done that way. 

It is obvious that treatment with activated carbon or 
clay involves no interruption in plating. Purification by 
electrolysis can be carried out at the same time if the 
solution is circulated through a small auxiliary tank. 
In some plants, electrolysis for removal of impurities is 
carried on in the plating tank itself by splitting the bus 
bar so that a suitable current density can be maintained 
in part of the tank. 
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The amounts of various impurities that can be _ per- 
mitted to accumulate in the solution before their effects 
become apparent vary with a number of conditions, such 
as the nature of the work being plated, the current den- 
sity used, the temperature, and above all the amount of 
agitation employed. The greater the degree of motion 
between the solution and the work, the less impurity it 
takes to show up. With little or no agitation, all the 
impurity near the cathode is quickly plated out and that 
in the body of the solution is too slow in coming up close 
to count. This disadvantage of agitation is partly off- 
set by the fact that efficient purification is favored by 


good agitation. 


Wide Operating Conditions 


The type of cobalt-nickel plating solution described 
here can be operated under widely varying conditions, 
according to what one is after. To produce the brightest 
and most brilliant deposits, fairly high cobalt and a pH 
value approaching 3.7 would be desirable, the tempera- 
ture varying between 130 and 160° Fahrenheit accord- 
ing to how high a current density one wants to use. 
When brightness is secondary, and easy buffing para- 
mount, the cobalt content may be reduced to one or two 
per cent and the pH value dropped below 3, or even 
as low as 2. This would be the case, for example, where 
steel is plated without preliminary polishing to remove 
die marks and scratches, the cobalt-nickel plate then be- 
ing buffed to cover up these imperfections. Extensive 
time studies have been made in several plants to find 
the best pH value at which to operate the solution so as 
to have the lowest possible cost of buffing. Obviously 
the best pH value in any given case depends on a number 
of factors, not the least of which is the set-up for buff- 
ing. It is interesting to find, however, that several dif- 
ferent studies have led to a pH value in the neighbor- 
hood of 2.7-2.8 


promise between the softness obtainable at low pH and 


as the optimum. This represents a com- 


the brightness characteristic of higher pH. 

The trend is definitely toward the use of less cobalt 
than was used when this type of solution was first put 
on the market. Several reasons for this may be noted. 
In the first place, experience in handling the solution and 
better control of impurities has made it unnecessary in 
a good many cases to use as much cobalt as formerly. 
Cobalt covers up the effect of impurities; so the more 
impurities the solution carries, the more cobalt is needed. 
Thus on polished brass, results are now being obtained 
with five or six per cent cobalt that formerly could not 
be obtained with certainty without two or three times as 
much cobalt 





Easy Buffing 


Another reason for the trend to less cobalt is the | 
that a great part—probably the greater part of al! brigh 
nickel applied is being buffed after plating, because th 
has proved more economical than putting a suflicient) 
high finish on the base metal before plating. This 
especially so with steel. Many plants prefer buffing 
bright nickel fo polishing off die marks, scratches 
similar imperfections on steel before plating. Zi 


i] 


Dass 


die castings that have been plated in a Rochelle sali 
copper do not come up to a high finish in bright nick 
unless the nickel deposit is quite thick, and so it may 
pay to buff either the bright nickel or chromium 

up more luster. A good bright copper, which is now 


available, should change this situation so far as coppe 
plated die castings are concerned. 


Various: bright nickel deposits show marked differences 
as regards ease of buffing. The low cobalt “semi-bright’ 
deposit shows exceptionally favorable characteristics 
this respect. Indeed, time studies have demonstrated 
to be superior to the usual Watts’ nickel solution. I 
shows a considerable saving in buffs and compositio: 


Deposits Are Ductile 


This type of deposit shows remarkable ductility 
should be noted that departures from this high standar 
can be traced to the effects of various impurities (metall 
zinc, for example, or organic matter). According 
strict control of impurities is essential to get the max 
mum ductility. Under favorable conditions, these 
posits approach measurably near in ductility to the best 
soft gray nickel, which is the most ductile electrodeposit 
nickel that can be produced. 

\ severe test for adherence and ductility is to plat 
tensile strength test specimen made of high carbon ste 
and watch the behavior of the deposit as the specim 
undergoes elongation and rupture. If the deposit does 
not flake off under this test but adheres well and draws 
with the steel, it is suitable for use under the most exact 
ing requirements. Tests of this kind have been made | 
impartial sources in order to compare cobalt-nickel 
posits with other bright nickel deposits. The low cobalt 
nickel deposits were found to be far superio! to all the 
others. 

The excellent physical properties of the cobalt-nicke! 
deposits—both high and low cobalt—are strikingly s! 
when thick deposits are made. Some interesting 
cations based on the use of deposits 0.010” or m 


thickness have been made as a result, especially where 


both hardness and ductility are required together 








Ore smelting was practiced 1200 B.C. All weights were at one time taken from The oldest known map in the » 
Excavations made at Oxford in Greek grains in the middle of an ear of wheat. one that shows the gold region Egypt 
Macedonia show numerous fragments of The word “grain” remains to the present 
rich silver ore dating back to the vear time in the troy table, a pound troy being |. 

1200 B.C. 5.760 grains, which used for weighing 


silver and gold. 


The United States Mint Of 
mated recently that 5,000,000,00) penne 


Brazil has the world’s deepest mine. ere 
This is the St. John del Rey gold mine, Since the enactment of the presidential have been misplaced os a ee as 
in the state of Minas Geraes. It is 1% proclamation nationalizing silver in 1934, ernment started making them. | aa 
miles deep and has been worked for nearly $1,000,000,000 of the taxpayers’ money has ment turns out copper pennies fies 
100 years. Its yield of gold has run as been spent to acquire more than 1.700.000 exact, one cent pieces, at the ra i ey 
high as $2,500,000 in a year ounces of silver for the government. a minute each working day. 
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Health Hazards in Electroplating 


By J. P. Russell, M. D. 


Chief, Industrial Hygiene Service, 
California State Dept. of Public Health 


[his paper was presented to the annual convention 
of the Los Angeles Branch of the A.E.S. held in March. 
\ comprehensive story of health hazards in plating and 
finishing is given. Methods of control of health hazards, 
and physiologically hazardous aspects of grinding, de- 
greasing, acid dipping, chromium plating, cyanide and 
other plating solutions are presented. Pathological 
symptoms are also given.—Ed. 


Introduction 


Industrial hygiene is a comparatively new field of work, 
but one which is rapidly growing in importance. Its 
purpose is the protection of health, the improvement of 
efliciency, and the prolongation of life of industrial work- 
ers: in other words, adult health conservation. The con- 
trol of occupational diseases, bears the same relation to 
the health of adults as does the prevention of communicable 
diseases such as diphtheria to the health of children. 

During the past twenty years, great improvement has 
been made in working conditions in industry. Most em- 
ployers now recognize the economic, as well as the humani- 
tarian value of providing healthy surroundings in the 
workroom. They know from experience, that maximum 


y 
elt 


ficiency and economy of operation require careful atten- 
tion to the upkeep of the human machine as well as the 
iron one. They realize that a sick workman is a liability 
rather than an asset to his employer, as well as to himself. 
If he becomes too sick to work, he must be replaced by 
another man. In the case of skilled labor, this often means 
a lengthy and expensive training period. 

We are all familiar with the .great strides that have 
een made in the prevention of industrial accidents, and 
the development of safety devices. However, up until re- 
ent! 


} 


the compensation phase of occupational diseases 


was emphasized, rather than constructive efforts being 


made along preventive lines. It is now generally recog- 


that long before a worker who has an occupational 
hecomes a compensation case, his health has been 
paired and his working ability decreased. 


zed 


ise 
1IS@ ase 


mportant reason why occupational disease preven- 
lagged behind accident prevention, is that only 
st few years have instruments of precision and 
methods been developed for the accurate study 
| of conditions causing these diseases. Extensive 
vork, and clinical and laboratory studies have 
the toxic threshold or maximum safe concen- 
many of the potentially harmful materials en- 
in industry. 
il hygiene, which for many years was considered 
oncerned only with the prevention of occupa- 
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tional diseases, is now recognized as a much broader field 
than this. The modern concept of industrial hygiene is 
that it also includes many related problems, such as in- 
dustrial lighting and ventilation, sanitation, fatigue, hours 
of labor, overcrowding, personal and mental hygiene, and 
medical and nursing services. 

Industrial injuries and diseases in the United States 
cost more than five billion dollars a year. Occupational 
diseases cost more in money, as well as in health, than 
do accidents, since the efficiency of a worker who has an 
occupational disease in an early stage is diminished long 
before he is completely incapacitated; while in the case 
of an accident, his working ability remains at par up 
until the accident. Progressive industrialists now know 
that it is cheaper for them to provide adequate protection 
against accident and health hazards, than to wait until 
after a disease or accident occurs and then pay more in 
compensation and insurance costs than prevention would 
have cost in the first place. 

The injurious effects on the human body of materials 
found in industry may be classed roughly as local and 
systemic. The local effects include such conditions as skin 
irritations, eye injuries, and burns. Of these, the skin 
effects, or dermatoses, are’ by far the most frequent. In 
California, about two-thirds of all reported occupational 
disease cases fall within this group. Systemic effects may 
be produced by absorption of toxic materials through the 
skin, as in the case of tetraethyl lead; by inhalation into 
the lungs, and absorption from there directly into the 
blood stream, as in the case of most gases and vapors; 
or by entrance into the body through the digestive tract 
from contaminated food or other objects which are put 
into the mouth. 


Control of Health Hazards 


No arbitrary rules or codes can be prescribed for the 
control of all industrial health hazards. Each plant, and 
each workroom in the plant, is a problem in itself, re- 
quiring detailed, individual study. However, certain basic 
principles are commonly utilized in the control of occupa- 
tional health hazards. These include (1) the substitution 
of a harmless, or comparatively harmless material for the 
dangerous one, such as the use of steel shot or nail 
whiskers in place of sand for the abrasive cleaning of cast- 
ings, and the use of petroleum distillates in place of carbon 
tetrachloride and benzol as degreasing agents; (2) the 
isolation or mechanical enclosure of the harmful process, 
such as the use of spray painting booths and welding 
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booths; (3) wet methods of handling materials which are 
capable of producing injurious dusts, such as wet grind- 
ing and drilling; (4) local exhaust ventilation to trap 
harmful dusts or gases at their sources and to prevent 
them from reaching the worker’s breathing level; (5) the 
use of personal protective devices, such as positive pres- 
sure air helmets, respirators, gas masks, goggles, and pro- 
tective clothing; (6) personal hygienic measures, including 
frequent washing, bathing, and change of work clothing; 
(7) reduction of length of exposure by rotating workers 
in hazardous jobs, or by shortening working hours; and 
8) selection of the least susceptible individuals for occu- 
pations involving exposure to harmful materials such as 
dusts, fumes, gases, and skin irritants. 

Physical examinations of industrial workers are one of 
the most important and valuable features of an adequate 
health program. All new workers should be given com- 
plete physical examinations prior to employment. not for 
the purpose of excluding them from work, but as a guide 
to their intelligent placement in the type of work for 
which they are best suited physically, and to prevent 
those who are suffering from communicable diseases, such 
as active tuberculosis and syphilis in a contagious stage, 
from passing them on to fellow workers. Each employee 
should be given a periodic physical examination for the 
purpose of detecting physical defects and diseases in their 
early stages, when proper corrective measures will prevent 
much needless suffering and loss of time and money. 


Hazards in Electroplating 


Health hazards in the electroplating industry may be 
encountered in grinding, polishing and buffing; in de- 
greasing; in acid dipping or pickling; in plating; and in 
spraying with lacquers and enamels. 


Grinding——Silicosis 


In cutting and grinding operations the eyes should be 
protected from injuries by flying particles of metal and 
abrasive. by wearing safety glass goggles. During grinding 
and polishing, many invisible dust particles are thrown 
into the air. If these particles are inhaled in high concen- 
trations over prolonged periods of time, they are capable 
of causing inflammation and scar tissue formation in the 
lungs. This is particularly true of dust containing free 
silica. 

Silicosis is a disease of the lungs which is due to breath- 
ing air containing free silica dust. The development of this 
disease depends upon the number, or concentration, of 
dust particles in the air, the size of these particles, the 
percentage of free silica in the dust, the length of ex- 
posure, and individual susceptibility. 

Studies of silicotic lungs have shown that most dust 
particles which have reached the smaller air passages are 
less than ten microns, or 1/25 hundredth of an inch in 
diameter. The larger particles. which may be visible to 
the naked eve. do not cause silicosis. since thev are caught 
bv the mucous membranes and hairs lining the nose and 
windpipe, before they reach the lungs. Atmospheres con- 
taining many dangerously small silica dust particles may 
appear deceptively dust-free to the naked eve, since par- 
ticles smaller than 100 microns in diameter are usually 
invisible without the aid of instruments. To determine 
accurately the amount of dust in the air, samples should 





be taken close to the breathing level of expos: 
These samples should be collected by trained yx 
special apparatus. For this purpose, we have 
technique recommended by the U. S. Public Health Sery; 


using the wet impinger dust samplying apparatus, to bp 
the most reliable and accurate. The maximum tity ol 
free silica dust which may be breathed over a prolonged 
period of time, without danger of health impzirment. 
five million particles smaller than five microns in diam 


per cubic foot of air breathed. 

Small dust particles in the air are carried about 
smoke, and settle out slowly. A particle of silica dust. 
micron in diameter, falls at the rate of about one 
per hour in quiet air. Therefore, dust-laden air js 
only an immediate hazard, but may remain dangerous {or 
a period of many hours, 

Silicosis is slow to develop. It usually requires five 
or longer of exposure to silica dust, even in high 
centrations, to produce the disease; but once it has de 
veloped, there is no known cure, and it tends to progress 
even after the individual is removed from further exposure 
to the dust. 

The most characteristic symptom of the diseas 
gradually increasing shortness of breath, which becomes 
more and more pronounced, due to the replacement 
normal lung tissue by scar tissue. In the early stages, the 
individual may look and feel well, and may even put 
a little weight. Later, a dry cough develops, and ther 
usually a tendency to catch cold easily. The disease is 
seldom, if ever, fatal in itself, but it renders the vict 
particularly liable to develop tuberculosis of the lung: 
which is the usual cause of death in these cases. 

The diagnosis of silicosis is based on the patient’ 
occupational history, his symptoms, physical examinatior 
and, most important, on X-rays of the chest. Wit! 
X-ray findings, a diagnosis is difficult, if not impossible 

Silicosis is the most costly of all the more comn 
occupational diseases. The average case costs the indust? 
about ten thousand dollars. The number of damage suils 
based on alleged silicosis has increased to such proj 
tions that it jeopardizes the future existence of not a few 
industries. Pending damage claims for silicosis are nov 
estimated to amount to several hundred million dollars 

This disease can be prevented by keeping dust contai 
ing free silica out of the air that workers breathe. This 
may be accomplished effectively in electroplating plant 
by segregating dust-producing operations, and by installing 
exhaust ventilating hoods over grinding and_ polishing 
wheels. Exhaust ventilation applied to the source of dus 
production is the most effective means of protecting wor 
ers against a dust hazard, 

Silicate dusts are also capable of causing scar ts 
formation in the lungs, but the hazard is much less ! 
in the case of free silica dust, and silicates apparent) 
not predispose to pulmonary tuberculosis as doers sil 


Degreasing 


Degreasing and cleaning of metal parts invol\ ss 
exposure to irritants, such as alkalies, and t s 


materials such as carbon tetrachloride. trich! _ 
benzol, and gasoline. In working with even \ _ 
solutions, the hands should be protected » rubbe! 


gloves, or protective ointments, and should sn 
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‘ith soap and water. Stronger corrosives may 
serious burns when they come in direct contact 
the skin and mucous membranes. 
Pois « by chlorinated solvents, such as carbon tetra- 
\ ido and trichlorethylene, may occur from inhaling 
hlorl J ; dD 
‘heir vapors, or from prolonged contact of these liquids 


) the skin. The vapors of these solvents cause irritation 
the eves, nose, throat, and lungs. These liquids also 
<i ve natural oils and fats from the skin, and thus may 
se dermatitis. When these substances are absorbed into 


in large quantities, or over prolonged periods, 
they may cause damage to the liver, kidneys, and other 
tal organs. The signs of internal or systemic poisoning 

. often delayed in their appearance. Chronic poisoning 
sults from long-continued exposure to small amounts of 
hlorinated solvent. The early symptoms of poisoning 

these solvents include smarting of the skin, burning 

f the eyes, irritation of the nose and throat, headache, 
loss of appetite, nausea, and slight mental confusion. 
Trichlorethylene, in some cases, causes an addiction, due 
to its pleasing anesthetic or intoxicating effect when its 
vapors are inhaled. 

[he prevention of poisoning by solvent vapors depends 
pon reducing the exposure of the worker to within safe 
limits, which, in the case of carbon tetrachloride, is 0.01% 
{the vapor in the air breathed by the worker. This may 
he accomplished by the use of enclosures, hoeds, and 
exhaust ventilation applied to sources of escape of the 
vapors; substitution of less toxic solvents; or the wearing 

special respiratory protective equipment, such as air- 

respirators, or hose masks. Air currents in the vicinity 

the degreasing tank should be minimized, and _ the 
heating of the solvent should be controlled thermostatically. 
[he efficiency of control measures should be checked at 
intervals hy determining the concentration of vapor present 

the air at the breathing level of workers, and by 
medical examinations, including blood and urine analyses. 
\ll good solvents are toxic to some extent, and any ex- 
ssive exposure to their vapors should be avoided. This 
pplies not only to continuous exposures, but also to com- 
paratively short periods, which are repeated at intervals. 

Where benzol is used as a degreasing agent, there is the 
possibility of poisoning from inhaling the vapor. This 
uses injury to the blood-forming structures of the body. 
Tr e early signs of chronic benzol poisoning are frequent 
heada hes, dizziness, loss of appetite, increasing pallor, 
and weakness, The safe limit of benzol vapor in the air is 
” parts per million parts of air breathed. Control measures 
tr the prevention of benzol poisoning are the same as 


“ which apply to carbon tetrachloride and _trichlor- 
ethylene 


; 


' 
nose 


‘cid Dipping and Pickling 

dipping and pickling operations, the worker 
posed to the vapors of hydrochloric, sulphuric, 
icids, or these acids may come in direct con- 
is skin. If strong acid solutions are used, ex- 
s should be provided over the pickling tanks 
oval of vapors. 

rity of acid burns on the skin and mucous 
yiranes. depends upon the concentration of acid, and 
Jength of time it is in contact with the tissues. Strong 
kalies cause intense smarting when they touch 
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the skin. The smarting may diminish in a few minutes 
because of a numbing effect, but this does not necessarily 
mean that tissue destruction has stopped. Acid fumes cause 
a choking sensation, and irritation of the eyes and nose. 
A sudden burning sensation in the eyes should call for 
immediate attention. Weakness, hoarseness, chronic cough, 
and tooth decay are warning signs of early acid fume 
poisoning. 

At the first sign of smarting or burning of the skin, the 
worker should immediately wash the affected part with 
plenty of water. Clothing soaked with a corrosive should 
be removed at once. Washing with an abundance of clean, 
running water is a more effective and safe first-aid treat- 
ment for acid and alkali burns than attempts to neutralize 
them with chemicals. Important measures in the preven- 
tion of burns by acids and their fumes include local ex- 
haust ventilation applied to tanks from which fumes may 
escape; an ample supply of water immediately available 
to all employees working with corrosive chemicals; and 


personal protective equipment such as goggles, rubber 


boots, aprons, and gloves. 


Chromic Acid 


The health of men working at electroplating tanks may 
be jeopardized by exposure to chromic acid and chromates. 

Chromic acid, in the form of a dry dust, or as a spray 
from plating tanks, is strongly corrosive. Its burning, de- 
structive action occurs when the dust, vapor, or liquid 
comes in contact with a crack or abrasion in the skin. 
Chromium solutions apparently do not attack the un- 
broken skin. However, the smallest break, especially where 
the skin is thin, such as over the knuckles or between 
the fingers, provides a portal of entry for the destructive 
process which, once it has begun, penetrates gradually 
through the soft tissues. The ulcer is characteristically 
sluggish; the edges are clear cut, and look as though they 
are punched out, which accounts for the term “chrome 
hole,” which is often applied to these lesions. This ulcerat- 
ing process frequently attacks the septum of the nose. 
Once the mucous membrane is destroyed, the blood supply 
to the cartilage is cut off, and tissue destruction follows. 
The bony tissues are never attacked. rigidity of the parts 
is maintained, and there is no deformity. The onset of 
chrome ulcers of the nose is accompanied by sneezing, and 
the ordinary symptoms of a cold in the head. The pain 
is seldom severe enough to cause loss of time from work. 
The only apparent inconvenience which results is the 
formation of mucous plugs in the nose. Other common 
sites of chrome ulcers are the roots of the fingernails, the 
knuckles, and the eyelids. 

The maximum concentration of chrome acid dust or 
vapor which may be present in the air without danger to 
health, is one milligram in 10 cubic meters of air. The 
concentration may be kept below this safe threshold, by 
means of a properly designed system of local ventilation. 

Natural ventilation is seldom, if ever, adequate for this 
purpose. Upward local exhaust ventilation is effective, be- 
cause it draws the chromic acid spray past the face of 
the operator. The most efficient method of ventilation is 
to draw the air laterally across the top of the plating 
tanks into ducts from one to two inches wide, extending 
along the entire length of one or more sides of the tank. 
The duct should not have to draw the air a lateral distance 
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of more than 18 inches. In tanks more than 18 inches 
wide, exhaust ducts should be installed on both sides, or 
two ducts should be placed over the middle of the tank. 
The level of the plating solution should be kept at least 
8 inches below the exhaust duct opening. Air velocity at 
the duct should be about 2000 ft. per minute. Obstacles 
to the air current, such as large projecting anodes, or 
racks, should be avoided. 

Chromium plating tank operators should protect the 
tissues of the nose, by applying to them several times daily, 
a film of vaseline or some similar protective coating. Rub- 
ber boots, gloves, and aprons, should be worn whenever 
possible to prevent contact of chromic acid with the skin. 
If gloves are not worn, the hands should be washed fre- 
quently with water, and coated with a mixture of 3 parts 
vaseline, one part lanolin or wool fat. Floors near plating 
tanks should be washed down frequently. Operators should 
have periodic medical examinations, and any skin or nose 
abrasions should be treated promptly by washing with 5% 
sodium bisulphite, ammonium polysulphide, or thiosulphate 
solution, after which ichthyol ointment, and a waterproof 
covering should be applied. 


Cyanides 


The use of cyanide solutions in electroplating work intro- 
duces a health hazard which calls for protective measures. 
Gases evolved from the electrodes carry some cyanide into 
the air, in addition to the spray from the tanks. The 
maximum concentration of hydrogen cyanide which may 
be breathed over a prolonged period, without danger of 
poisoning, is 100 parts per million parts of air, or 0.01%. 

While chronic cyanide poisoning is uncommon, cases 
have been reported. The symptoms are headache, dizzi- 
ness, weakness, nausea, and vomiting, a bitter-almond odor 
of the breath, indigestion, irregular pulse and breathing. 
shortness of breath, and muscular pain and trembling. 

Contact of cyanide solutions with the skin may cause an 
eczema-like dermatitis. The primarily as 
irritating pimples, or water blisters, Scratching of these 
eruptions often leads to secondary infection. Skin abra- 
sions and open cuts are particularly liable to be affected. 
Dermatitis due to cyanides may be prevented by scrupulous 


lesions occur 


personal cleanliness, including frequent washing. by the 
use of protective ointments, and the wearing of rubber 
gloves. Cyanides should never be handled with the bare 
hands. 

As in other plating operations, adequate local ventila- 
tion of tanks is the most effective means of preventing 
the escape of cyanide vapors to the breathing level of 
workers. Cyanides should not be used near acids, since an 
accidental mixture of these materials may produce hydro- 
cyanic acid gas, which is highly poisonous. 


Nickel Solutions 


Nickel solutions coming in contact with the skin mav 
cause a form of dermatitis known as “nickel itch.” which 
begins with itching of the 
hands, often involving the nails, and sometimes extending 
over the entire body. This condition affects only a small 
percentage of persons coming in contact with nickel, and 
is apparently due to an allergy, or hypersensitivity, on the 
part of the affected person. This sensitivity may be deter- 
mined by making skin patch tests with the 


a sensation of burning and 


materia! 
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suspected of causing the skin irritation. Prey 
nickel itch consists in removing from exposure the occa, 
sional worker who is found to be susceptible, or jp per 
sonal protection, including frequent washing, and the tee 
of gloves and protective ointments. 


ention 


Cadmium 


The salts of cadmium, particularly the sulphate, ¢q, 
bonate, and oxide, may cause irritation of the respiratory 
tract, and gastro-intestinal disturbances. Fatal cases o/ 
poisoning by cadmium fumes have been reported. The 
symptoms of cadmium poisoning include weakness, shor 
ness of breath, vomiting, headache, dryness of the throat 
and bronchitis. It has been found that the safe limit o! 
cadmium vapors in the air is 0.1 milligran per cubj 
meter. Electroplating tanks in which cadmium js used 
should be equipped with efficient local exhaust ventilation 
to prevent the escape of cadmium fumes. 

The use of chemically impure electrodes, or other ma 
terials in electroplating, may cause poisoning by the im. 
purities present, such as arsenic, lead, and mercury. 


Arsenic 


Chronic arsenic poisoning results chiefly from breathing 
over a long period of time, air containing dusts or sprays 
of arsenic compounds. Absorption through the skin is 
slight, but arsenic is quickly absorbed if it is swallowed 
or inhaled. The breathing of arsenic, in the form 
arsine or arsenuretted hydrogen gas, may cause acute 
systemic poisoning, which attacks the blood, the blood 
forming organs, and the nervous system. 

The symptoms of chronic poisoning by arsenic and its 
compounds include frequent headaches, skin ulceration 
bronze discoloration of the skin, loss of hair and nails 
loss of appetite, nausea, irregular diarrhea, and general 
muscular weakness. 

Arsenic dust and fumes should be trapped at their 
point of origin by exhaust ventilation. Persons who are 
physically under par should not be exposed to arsenic 
compounds, 


Lead 


Lead poisoning may result from swallowing lead ‘ 
pounds, or by direct absorption through the skin, but 
usually due to breathing lead dust and fumes. When lea 
gets into the body, it circulates in the blood, where 
destroys the red blood cells, and is finally deposited 
the bones. Susceptibility to lead poisoning varies in 
ferent persons. In the early stages of lead poisoning 


; 


individual is often restless, moody, excitable. and expe 
riences headache, dizziness, constipation, and abdomina 
cramps. loss of appetite and weight and pains in the joints 
\ blue-black lead line may appear on the gums. at te 
base of the teeth. 

The prevention of industrial lead poisoning dep ds 
the removal of lead dust and fumes at their point % 
origin: good personal hygiene, cleanliness of ! Is , 
fingernails, frequent baths, and change of cloth ” 

vorK 


quent physical and blood examinations of expos 

ers to detect early signs of lead absorption: a! 

moval of susceptible individuals from further 

The maximum safe concentration of lead dust and fum 
(Continued on page 328) 
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Electrochemical Society held its 77th Semi-Annual Meeting 
Wernersville, Pa., April 24-27, 
meeting was well attended, with 30 technical papers being 
Dr. A. Kenneth Graham was general chairman of the 
ng and R. L. Baldwin was vice-chairman. 
F. C. Mathers, Professor of Chemistry, Indiana University, 


1€1 president of the Society. The officers for 1940 are 
are ‘ 
mt President 
(. Mathers, Dept. of Chemistry, Indiana University, Bloom 
Indiana. 
Term expires 1941 
Past President 
t 18 Creighton, Dept. of Chemistry, Swarthmore College, 
ea S e, Pennsylvania. 
Term expires 1941 
Vice Presidents 
! { hard E. M. Baker 
Lowy G. B. Hogaboom, Sr. 
xpe ; rds VU. deK. Thompson 
ina e 194] Terms expire 1942 
ints 
= Managers 
- C.. 3 Villiams S. D. Kirkpatrick 
K. G_ Soderberg 1. K. Graham 
. : /. A. Lee R. L. Seabury 
. of ' re 194] Terms expire 1942 Terms expire 1943 
; Treasurer 
Ire VM. Burns, 463 West Street, New York City 
IK Term expires 194] 
Secretary 
nre . we 
G. Fink, 3000 Broadway, New York City 


Term expires 1941 
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Spring Electrochemical Society 
Held at Wernersville, Pa. 





Dr. A. Kenneth Graham 
Vathers General-chairman of the Wernersville 
of the Society meeting 


\n important meeting of the Electrodeposition Section was held 
with an extended improve the sessions on 
electrodeposition. The concensus of opinion was that it would be 
preferable to hold one meeting a year on electrodeposition rather 


discussion on how to 


than dividing the papers between both the Spring and Fall Ses- 
sions. Close cooperation with the American Electroplaters’ Society 
was also urged. Richard O. Hull of the Dupont Company, Cleve- 
land, was elected chairman of the Electrodeposition Section. R. T. 


Gore was re-elected vice-chairman and Dr. Harold J. Read was 
re-elected secretary-treasurer. Other division chairmen are: 
Electronics—-Marlin E. Fogle 
Electrothermic—P. H. Brace 
Theoretical Electrochemistry—Malcolm Dole 
Electro-Organic Chemistry—Sherlock Swann, Jr. 
The twelfth Weston Fellowship of $1000 was awarded to 
Waldemar P. Ruemmler of St. Louis, Mo. Mr. Ruemmler will 


continue his research at Columbia University under Prof. Colin 
G. Fink, investigating the electrodeposition of antimony. 
The Fellowship was founded by Dr. Edward Weston, one of the 
foremost 
Dr. 


Society s 


in electrochemistry. 

Voore of Princeton, N. J., awarded the 
young for his paper entitled, “The 
Comportment of the Palladium-Hydrogen System Toward Alternat- 
Electric Current.” Dr. Moore is an 
at Princeton Princeton, N. J. 


pioneers 
George A. was 
prize to authors, 


ing instructor in 


metallurgy 


University, 


Abstracts of Some of the Papers Presented 
PAPERS ON ELECTRODEPOSITION 


A Study of the Electrolysis of the Sodium Cuprocyanide 
Solution. 


By J. V. Petrocelli 


The cathode and anode polarization values of copper in sodium 


cuprocyanide solutions of various concentrations have been deter- 


mined. By 
the kinetic 


using Fick’s diffusion law as a guide, it is shown how 


elec trode 


potentials can be interpreted from the point 
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of view of the diffusion process as well as from the ratio of 
copper to cyanide ions. Some cathode and anode efficiencies were 
also obtained in order to show their dependence on the electrode 
solution potential and the diffusion process. 








Single Metal Deposition of Copper, Cadmium, Zine and 
Nickel from Thiosulfate Solutions. 


By D. C. Gernes, G. A. Lorenz and G. H. Montillon 


Results are presented of an investigation to determine the possi- 
bilities of using thiosulfate baths for single metal deposition, and 
to determine the behavior of these baths during deposition. It was 
felt that the investigation of any complex salts which might be 
useful in deposition would be of both theoretical and practical 
value in this field. For each metal, copper, cadmium, zinc and 
nickel, considerable preliminary work was done to determine bath 
composition, need of agitation, range of temperature and of 
current density, to produce good deposits and high current effi- 
ciencies wherever possible. In depositing copper, a cuprous chlor- 
ide is needed which is essentially free of cupric compound. 
Following the favorable preliminary results, each metal bath was 
studied further so that recommended bath compositions and plat 
ing conditions could be given, in addition to the more detailed 
account of its behavior. Very unusual results were obtained in the 
electrodeposition from the nickel baths, in that all deposits con- 
tained both nickel and sulfur, with a minimum of 22% S. Experi 
mental evidence strongly indicates that the sulfur is present in 
the form of nickel sulfides, especially as Ni:Sz These results have 
led to the recognition of a new type of cathodic reduction which 
causes the deposition of a compound in metal-like form. The 
cadmium deposits also contain sulfur, but only about 5%. On the 
other hand, copper and zinc deposits are apparently metals. Possi- 
ble mechanisms during deposition are indicated. 


Recent History of Certain Cobalt-Nickel Alloy Plating 
Solutions. 


By Louis Weisberg 


Developments in the commercial electrodeposition of cobalt- 
nickel alloys during the past two years are described. Improve- 
ments in methods of removing impurities have made it pos thle 
to reduce the cobalt content of the deposit, for some purposes, as 
low as one per cent. Substitution of nickel formate and formic 


acid for sodium formate and use of less ammonium sulfate have 


resulted in deposits that are more ductile and easier to buff than 
those formerly obtained. 


The Structure of Heavy Electrodeposits of Copper and Nickel. 
By J. W. Cuthbertson 


The aim of this work has been to investigate and attempt to 
offer a satisfactory explanation of the structural anomalies re 
vealed from an examination of a heavy nickel deposit and of sev 
eral heavy copper deposits. 

\s regards the copper specimens, the effect of current inter 
ruption has been shown to cause semi-discontinuities in the struc 
ture, but as to how dangerous this type of defect may prove in 
practice, it is difficult to say. It is certain that annealing has a 
deleterious influence on such deposits, greatly increasing the 
brittleness, as in the case of nickel. So far as could be judged 
from simple hammering tests, the un-annealed striated deposits 
were not particularly britthke and in some cases were quite malle 
able The un-annealed deposits showed directional variations in 
the x-ray structure and in the Brinell hardness. 

Un-annealed nickel specimens cut from the uniform central 
part of the square cathode, and not incorporating metal from 
the overgrown edges of the plate, proved to be extremely ductile 


and completely free from brittleness. Annealing invariably caused 
rapid loss in ductility and the development of a brittle type of 
structure The particular deposit examined showed wide varia- 


tions in the crystal grain size from one region to another, but 
this effect probably would be minimized if suitable precautions 
were taken in the preparation of the cathode and throughout the 
deposition process It is not the writer’s intention to discuss 
these precautionary measures at this point, but reference may 
be made to an excellent account of present-day practice in heavy 
nickel plating recently published by Bonilla, from which much 
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useful information on the subject can be obtained. 


: 5 ally, the 
existence of an intense fibre. structure in the electr leposite; 
nickel, oriented perpendicularly to the cathode, has b ag 


strated. 





Progress in Electrolytic Refining of Metals, with 
Reference to the Last Decade. 


By *Max F. W. Heberlein 


This review of the last decade covering the electrolytic-refip;, 
of metals indicates that, throughout the world, development wor 
on copper and the precious metals has been predominating, 7}j, 


is partly due to the fact that these metals are economically 


Special 


A 


commercially more important than others. On the other hand 
the electrolytic methods are the only efficient refining methods 
for copper and the precious metals; whereas fire-refining methods 
for other metals are more economical in many cases. 


Electrolytic Stripping of Copper from Zine Base Die ( 
By W. B. Stoddard, Jr. 


Copper can be stripped from zinc base die castings in a 
mium plating solution using a.c. 


Aastings 


CrO, 200-500 g./L 
Ratio CrO,:SO, 100:1 
Temperature 20°-25° C. 
Current density 7-14 amp./dm.* 
Alternating current 50-60 cycle. 


After stripping, the zinc surface is activated by dipping the 
articles into cold, dilute hydrochloric acid (10 ce./L. of HQ), s 
gr., 1.19). 


Stress in Electrodeposited Copper as Determined by X-Ray< 
By Elbert M. Mahla 


The relative amount of stress in deposits of copper made « 
different temperatures and current densities was determined by 
the measurement of the elongation of the spots on a Debye 
Scherrer transmission x-ray film relative to their width. Stress 
was plotted against current density and temperature in a three 
dimensional diagram. In deposits made at low temperatures 
temperature was shown to be a greater factor than current det 
sity in determining the stress, while at high temperatures 
density was the principal factor. No direct relations! 
tween hardness and stress was observed. 





PAPERS ON THEORETICAL ASPECTS OF 
ELECTRODEPOSITION 


The Theory of the Potential and the Technical Practic 
Electrodeposition. 


I. The General Problem and the Cases of Uniform Flow 
By Charles Kasper 


There is no field of technology which so involves and so * 
illustrates the theory of potential as that of electrodepositi 
detailed exposition and discussion are presented of the flow 
current through the electrolyte when the electrodes are 
parallel planes, (b) concentric cylinders, and (c) 
spheres. 


{ 


The Theory of the Potential and the Technical Pract 
Electrodeposition. 


II. Point-Plane and Line-Plane Systems 
By Charles Kasper 


The considerations of Paper I are extended to solve slight 
more involved problems in potential distribution, such as ™ 
plane systems. These simple problems clearly demonstra . 
of the methods of the theory of the potential. Their funcamen™ 
application to electrolytic systems is considered. The I 
ing that can be ascribed to an experimental proof 
conditions of the computations have been satisfied. 
ment of current distribution in commercial practice 
that the theoretical approach can be employed only 
clear picture of the situation. 


T mpr 
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The A} , 
Binary Metal Systems. 
By Harry Seltz 
Elect e force studies of solutions of electrolytes have 


some of the most important advances in the under- 

sanding he nature of such solutions. Today in the Debye- 
Huck ’ , we have a better theoretical basis for the treatment 
than for any other type of solution. On the other 

binary liquid metal solutions, which at first sight might 


thought to be relatively simple in nature, have received little 

' [he thermodynamic properties of only a few such 
alas been previously investigated. In our laboratories 
we have lertaken electromotive studies of the lower melting 
etal systems to supply additional data which we hope may lead 
ventually some satisfactory theory of metallic solutions. The 
results obtained indicate that, in some cases at least, the problem 
y be a complex one. In this paper we shall discuss the 
xperimental work and show how the thermodynamic properties 
f the solution can be evaluated from the electromotive force 


nts. These thermodynamic data are then applied to 

culation of phase equilibria and to the calculation of the 
free energies and heats of formation of any _inter- 
mpounds which may occur. 


MISCELLANEOUS PAPERS 
Electro-Organic Chemical Preparations. II. 
By Sherlock Swann, Jr. 


review is an extension of an earlier list of electro-organi 

should be of value as methods of preparation 

literature published before January, 1940. For the 

sake of clarity the subjects in this paper have been numbered 

sactly as in the previous one. A letter has been appended to 

mbers of tables introducing new subject matter except 
where it occurs at the end of the paper. 

Most of the literature in this paper before 1936 consists of 
ntal electrochemical preparations found in the experimental 
ns of organic chemical papers. This literature was not avail- 

ble when the last survey was written. 

\ list of errata and explanatory notes referring to the 1936 
will be found at the end of this paper. 


ses which 


The Electrolytic Etching of Brass. 
By G. C. Williams and G. Rieger 


paper reports an easy and effective method of electrolytic- 
etching brass specimens for metallographic examinations. The 
edure may be extended to numerous copper alloys. The etch- 
¢ solution is an ammoniacal ammonium acetate, sodium sulfite 


tion 


n. The specimen is made anode at a current density of 31 
mp./dm.,* 


The Electrochemical Oxidation of n-Hexanol. 


By William Robert Lowstuter with Alexander Lowy 


Hexanol was oxidized electrochemically, giving n-caproic acid 


hexyl caproate. Besides these main products, small amounts 
atbon dioxide, carbon monoxide, and a high boiling residue 
vere obtained. Hexaldehyde and decane were not found to be 
n the products of the electrolysis. A study was made 

* various factors influencing the oxidation, such as anode 
temperature, current density, solvent, and alcohol con 

the anolyte for the electrolytic oxidation of n-hex- 
best results were obtained under the following con- 
1% sulfuric acid as electrolyte; (b) current density, 
(c) temperature, 12° C.; (d) 
dioxide anode; 
0) ee, 


electrolytically 
(e) anolyte concentration, 82 g. 
of electrolyte; current efficiency, 59.9% cal- 
oxidation to caproic acid. 


YR; . : ‘ , . 
ay Analysis of Corrosion Products from Galvanized Sheets. 


By F. R. Morral 


res of basic zinc salts are very involved and subject 
g king the interpretation of the x-ray photograms 
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cation of Electromotive Force Measurements to 





of random corrosion product samples difficult. No attempts were 
made in this preliminary investigation to determine quantitatively 
the amounts of the various compounds present in the corrosion 
products. For a more formal study, a close control in all of 
the stages of the investigation would be necessary. Quantitative 
analysis by x-ray and electron diffraction methods should be 
made of the corrosion products and their surface films in situ. 

X-ray analysis of corrosion products from hot-dipped galvanized 
sheets shows that the compounds present are, mainly, zinc oxide, 
basic zinc carbonate, a double salt of zinc hydroxide and zinc 
carbonate. The chemical composition of the zinc coating and 
the character of the environment determine how the average mass 
of the corrosion product is made up. For a better understanding 
of the precess of corrosion of hot-dipped galvanized sheets, ex- 
periments with closely controlled conditions are necessary. The 
surface film should be investigated by means of electron diffrac- 
tion, and the corrosion products by means of x-ray diffraction 
methods. 


Some New Developments in Corrosion Resistant Steel. 
By George F. Landgraf 


A corrosion resistant steel, serviceable under every condition 
met with in practice, does not exist and probably never will. 
Although the 18/8 stainless steel is highly resistant to nitric 
acid solutions, it is readily attacked by hydrochloric acid solu- 
tions. The addition of copper and molybdenum increases the cor- 
rosion resistance of the 18/8 alloy to sulfuric acid solutions. 
The recently developed silver-bearing 18/8 is much more resistant 
to chloride solutions than the original 18/8 alloy. 


Photoelectric Cells Sensitive to Long Wave Length Radiation. 
The Bismuth Sulfide Cell 
By Colin G. Fink and Johnstone S. Mackay 


This investigation comprises a study of photocell materials. 
The principal development is a new photoelement using bismuth 
sulfide as the photoactive material. The characteristics of this 
cell were studied and it was found that a laboratory-prepared bis- 
muth sulfide cell has 80% of its activity in the infra red range 
of the spectrum, gives 5 microamperes per lumen and has a 
threshold wave length of approximately 7.0 microns (70,000 Ang- 
stroms). 


Some Experiments Showing the Directional Reactivities of 
Single Crystals of Copper. 


By Allan T. 


New experiments were carried out which show the variations in 
reactivities of surfaces prepared parallel to the different crystal 
planes of a single crystal of copper. A striking etch-pattern was 
obtained when a single crystal in the form of a sphere was im- 
mersed in mercury for four hours and the mercury evaporated 
from the surface by heating in a vacuum. The influence of dis- 
solved gases such as oxygen, hydrogen, and carbon dioxide on the 
etch-patterns produced by the corrosion of copper by liquids was 
investigated. The variations in reactivity of surfaces parallel to 
the different crystal planes are shown to be of importance in the 
problem of corrosion. The effects of variations in current density, 
concentration, and nature of the electrolyte on the patterns ob- 
tained when a single crystal was electrolytically etched were 
studied. Quantitative measurements were made of the different 
rates of electrolytic etching of surfaces parallel to the different 
crystal planes. 


Gwathmey and Arthur F. Benton 


Stainless Steel Rolled Products. 
By P. B. Greenawald 


Stainless steel is an electric furnace product which has found 
many applications in factories, stores and homes. The hardness 
and other physical characteristics can be varied within relatively 
wide limits. The presence of the high percentage of chromium 
in the steel necessitates close control during electric furnace melt- 
ing. The commerical success of stainless steel is due primarily 
to the electric furnace and the ability to keep the carbon content 
of the alloy down to 0.10%. The working of stainless steel was 
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difhcult at first but marked improvements in composition and 


heat-treating have been made so that today the stainless steels 
are worked very much like carbon steels. The machining of 
Stainless stee was likewise difheult at first but the addition of 
small percentages of sulfur or selenium to the alloy has solved 
this problem. The surface of stainless steel can be made mirror 
bright, practically matching chromium plate. 


Cold Welding of Silver. UI. 
By G. R. Van Duzee and J. M. Thomas 


Pre r weldin of silver heet was studied at temperatures 
from room temperatures to red heat By pre-heating the silver 
yr hen allowing it omplete welds were secured 
it roe temperature both with “999.3 fine” silver and with spec- 
troscopically pure silver. When the spectroscopically pure silver 
was pre-heated, complete welding took place at room temperature 
under a pressure of 4,950 kg./cm 70,000 lb./sq. in.) applied for 
10 second s larly treated 999.3 fine silver sheet showed only 

ight wer weldability Phe spectroscopically pure silver which 
had not been pre-heated before welding showed a much lower 


weldability than when heated to redness immediately before press 


ure wa ipplied When there had been a_ pre-heating treat 
ment, welds were obtained consistently when 4,950 kg./cm.2 (70,- 
000 \lb./sq. in.) was applied for 30 seconds; without pre-heating 
no welds at all were formed under the same conditions and the 


welds formed under a pressure of 7,000 kg./em.2 (100.000 lb. sq 
in.) applied for 30 seconds were unsatisfactory. Good welds were 
obtained, however, at 9,100 kg./cm (130,000 lb./sq. in.). Com 


parative tests with gold sheet showed similar advantages obtained 
by heating to redness before pressure application. Results of 
welding tests with 999 fine silver powder and “proof” silver 
powder are given. 


A Theory for the Passivity of Chromium. 
By Sister M. Aida Ryan, O.S.F., and Herbert Heinrich 


In an attempt to discover the true cause of the phenomenon 
of passivity, numerous chromium plates were produced, exposed 
to various conditions and then tested for their activity. The 
theories that have previously been advanced to explain the phen 
omenon of passivity do not take into consideration the behavior 
of chromium under all of the conditions imposed upon the metal 
in the authors’ experiments; therefore, a theory based on the 
electronic structure of chromium has been formulated. According 
to this theory the atoms on the face of each unit cube of chro- 
mium share the electrons in their outermost orbits in such a way 
is to bring about a stable condition. To this complementary 


relation is attributed passivity of the metal. 
Oxidation-Reduction Potentials and Their Applications. 
A Review. 
By Samuel Glasstone 


\ brief review is presented of the various directions in which 
oxidation-reduction potential measurements have been applied in 


recent years. Such measurements are of importance not only to 
the chemist but also to the biologist. Among the applications 


discussed are potentiometric titrations; indicator action;  indi- 


cators for biological reactions; and irreversible potentials. 


Improvement in Quality of Metal Deposits Due to Rotation of 
Cathode Applies Likewise to Metal Deposits by “Displacement”. 


By Roberto Piontelli 


A careful analysis is made of the various conditions that affect 
the structure f electrodeposits Attention is directed in par- 
ticular to the improved structure of electrodeposits made on rotat 
ing cathodes Metal precipitates obtained by displacement or 
cementation are likewise investigated, and theoretical considera 


tions lead to the prognostication that rotation of the less noble 
metal would improve the quality of the cemented metal. Actual 
experiments fully « onfirm the author’s deductions Zinc rods were 
rotated at a peripheral speed of 1.8 m./sec. (5,000 r.p.m.) in 


solutions of silver, copper, lead, thallium and cadmium. Compact 
micro-crvstalline, adherent, cemented metal precipitates were ob 
tained. 
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Health Hazards in Electroplatize 
(Concluded from page 324) 
in the air is 1.5 milligrams per 10 cubic meters of 


Mercury 

Mercury, like lead, is a cumulative poison. It may ent. 
the body by way of the mouth, by absorption through th 
skin, or most important, by inhalation of the vapor 


finely divided dust. Young persons, women, and alcoholics 
are particularly susceptible to the toxic effects of mer 
Chronic mercury poisoning develops gradually, and 
without conspicuous warning signs. The more comm 


early symptoms of chronic poisoning are general weak 


ness, exhaustion, inflammation of the mouth, loosening 
the teeth, soreness of gums, excessive salivation, pain 
chewing, emotion instability, restlessness, self-consciousness 
and tremors of the hands, head, and face, which are 
creased when attention is focussed on them. Mercury 
eliminated from the body in the urine, feces. sal 
and sweat. 

The toxic threshold, or maximum quantity of mer 
which may be taken into the system without dang 
cumulative poisoning, is between one and two millig 
a day. The precautions which are effective in preventi: 
lead poisoning also apply to protection against mer 
poisoning in electroplating plants. The air in workr 
where mercury compounds are used should be tested 
quently, to determine the amount of mercury dust 
vapor present. All workers exposed to mercury should 
viven periodic medical examinations to detect early sig 
of poisoning. 

Mercury compounds and solutions coming in direct 
tact with the skin of susceptible persons may cause 
chronic dermatitis. This condition may be prevented 
personal cleanliness; by the use of gloves and protect 
ointments; and by identifying, by means of skin pat 
tests, persons who are hypersensitive to mercury der 
titis, and removing them from further exposure 


Lacquering 

When plated objects are sprayed with lacquer or enan 
this work should be done in booths or cabinets equipp 
with local exhaust ventilation to prevent the escape 
toxic solvent vapors to the breathing zone of spray 
The degree of health hazard connected with lacquer 
enamel spraying, depends chiefly upon the type o! solve 
and thinner used. Therefore, it is important that t 
nature of these materials be known. Supplied-air respi! 
tors may be used to protect men exposed to toxic Va] 
but should not be relied upon as substitutes 
exhaust ventilation, where the latter method of tr 
feasible. A minimum air velocity of 150 linear tee! 


; 


minute at the face of paint spray booths is necessal 
prevent the escape of poisonous vapors into tl 
workroom atmosphere. In the case of lead 


paints, this should be increased to 200 feet p 


Cooperation Required 
Effective work in industrial hygiene can |! 
plished only by the close cooperation of the phy 
engineer, and the chemist. The physician is resp 
the diagnosis of occupational diseases, and the 1 
of symptoms of ill health which are due to fa 
tions in the working environment. 
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ending solutions for analysis 


Die@ace = 


p jive following information: 
name and address: class of work 
plated; kind of solution and 

ength, width and depth of 
emperature of solution: cur- 
ensity, cleaning sequence sand 
er pertinent facts. 








Gold Plating Brass Moulding 


Q. We are planning to gold plate 
a lot of brass moulding varying from 
2 inches to 4 inches in width to 10 
feet in length and three-eighths of an 
inch in thickness. Specifications call 
for a gold deposit of 0.0005” thick. 
Will you kindly send information as 
to the making and operation of the 
solution for properly handling this 
job. There are approximately 2500 
square inches to be plated in a group 
consisting of 40 pieces and it is essen- 
tial that we maintain a uniform shade. 

A. In regard to your gold plating 
problem, let me say that either the 
cyanide or chloride bath can be used. 
Generally speaking, the cyanide bath 
has better throwing power and gives 
a smoother deposit. However, the 
acid bath can be used at a higher 
current density and gives a higher 
cathode efficiency. A formula for the 
acid solution consists of gold chlor- 
ide, 20 g/l, and hydrochloric acid, 15 
g/l. This can be used at room tem- 
perature or elevated temperatures. 
The current density can vary from 
10 to 50 amps./ft.2, depending upon 
the agitation. Soluble gold anodes 
should be used with this solution. 

A good formula for a cyanide bath 
consists of: potassium gold cyanide, 
15 g/l; (1.55 g = 1 pennyweight) ; 
free cyanide as potassium cyanide, 
20 g/l; potassium carbonate, 30 g/l. 
Grams per liter may be converted to 
ounces per gallon by dividing g/l by 
7.9. 

The gold chloride salts may be pur- 
chased on the market, or may be 
made by dissolving electrolytically the 
gold as an anode in a hydrochloric 
acid solution. The gold cyanide may 
be made by two methods. First, the 
gold can be cut down or dissolved 
by pouring over the material aqua 
regia, which consists of 1 part nitric 
acid to 3 parts hydrochloric acid. 
After all the material is dissolved, 
the solution should be boiled down, 
cooled and then just neutralized with 


ammonium hydroxide. A precipitate 
of gold fulminate will settle to the 
bottom of the container. Filter the 
solution and discard it. To the pre- 
cipitate, add just enough potassium 
cyanide to take up the insoluble ma- 
terial. Then add the desired quantity 
of free cyanide. After the addition of 
the potassium carbonate, the solution 
is ready for plating. Care must be 
exercised in handling gold fulminate 
as it is explosive when dry. The sec- 
ond method consists of dissolving the 
gold electrolytically by the porous 
cup method. May I refer you to 
Meta Inpustry, March 1940, page 
154, for a description of this process. 

The above solutions can be used 
with a soluble gold anode or an in- 
soluble stainless steel anode. In the 
latter case, gold must be added from 
time to time as the fulminate or 
cyanide. 

It is possible to obtain prepared 
salts on the market from reputable 
firms. See Metat INpusTRY. 

For your information, in a coating 
of 0.0005” there are 22.7 grams per 
sq. ft. of gold or 0.73 Troy ounces 
per sq. ft. of gold. To deposit this 
thickness of gold at 10 amps./ft.? 
from the acid solution, requires 56 
minutes. From the cyanide solution, 
the time required is 18 minutes. The 
above is based on 100% current effi- 
ciency. The efficiency of the acid bath 
is around 95%, while that of the 
cyanide is approximately 65%. 


—C.B.F.Y. 


Finishing Small Jewelry 


Q. I would like a little informa- 
tion regarding finishing of small 
articles, such as rings and medals. 
which have been hard-enameled in 
some parts and have been pickled in 
dilute sulfuric acid. The trouble is 
that when I polish these articles, [ 
have a difficult job in getting a 
bright finish on them. There is a 
film or cloudy smut which I have to 
remove first before I can obtain the 
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required bright finish Is there a dif 
ferent way to pickle them, as this 
only happens on the enameled work 


which has to be heated and pickled 
twice. 

4. Without doubt, the reason that 
a smutty cloud is visible after pol- 


ishing on the mentioned silver rings 
ind medals is, that the articles have 
sufficiently after 


not been pickled 
] 


they have left the hard enameler’s 
furnace. 

Work to be hard-enameled should 
be pickled in a 10% solution of 
sulfuric cid and wet — scratch 
brushed. to assure bondage and a 
clean, clear surface for transparent 
hard enamels. 


The customary procedure for pick- 
ling after enameling is to place the 


irticles in a copper ladle containing 


a 10% solution of sulfuric acid. 
Place ladle with contents over gas 
burner and allow to come to a boil. 
Peur off sulfuric acid solution into 
stock solution, then rinse in warm 
water to avoid cracking of enamel. 


Place the work into an acid resistant 
basket and dip in 
at id, ] 


approxim itely 


9 


nitric acid (3 


parts nitric part water) for 


30 seconds, while agi- 


tating. Rinse in water, scratch-brush 
wet, then dry and polish, or, if the 
work is of a flat 


then 


nature such as the 


medals, lap the enamel on a 
felt wheel using pumice and water; 
dry, then proceed in the usual way 
of polishing and coloring.—P.A O. 


Silver Plating 


. I have to silver plate copper 
a coating from 0.003”- 
The 


using contains 20 g/] 


with 
thick. 


which we are 


conta ts 


0.004 solution 


plating 
of potassium silver cyanide and 11 
g/l of potassium cyanide. I am get- 
adherence of the silver to 


ting good 


with a current 


amps/ft.?, 


the copper but 
of 2 


even 


density treeing is 


present, and the silver anodes get 
covered with a_ greasy color. The 


voltage drop across the bath is about 
50 volts. 

Our procedure for silver plate is 
as follows: 

(1) Dip parts in a hot proprietary 
cleaner solution. 
cold 
1 pickling bath com 
a little salt 


42) Rinse in running water 
3) Dip in 

posed of nitric acid with 

and lamp black. 


4) Rinse in hot 
5) Bright dip. 


running water 
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(6) Rinse in running cold water. 
(7) Dip in a quicking bath. 
cold running water. 
(9) Place in plating bath. 
The controlled 
by means of a lamp bank. 


(8) Rinse in 


current density is 

\. The sequence of operations as 
given in your letter is satisfactory. 
The use of a mercury dip on parts 
that might be subjected to heating is 
a doubtful 


procedure, however. A 


silver strike should be used instead. 
Silver strike: 
Silver cyanide 0.5 oz. 
Sodium cyanide 8.0 ozs. 
Water to make l gal. 
Use 6 volts. 
This coats the metal with a pre- 
liminary film of silver instead of 


mercury. 

It is have a total 
silver anode surface of about 27 sq. 
in, at the most. This is counting the 
back of the which is not all 
area. At this rate, the cur- 
density figures out to be (on 
the anodes) about 15 amps/ft.?. This 
is part of your trouble. The high 
anode current 


noted that you 


anode 
effective 
rent 


causes the 
anodes to polarize (coat over) and 


density 


this, as you say, sets up a resistance 
which makes the voltage rise. Due to 
the fact that you are operating from 
a 220 volt line, the voltage can in- 
and if the re- 
sistance is high enough, can approach 
220 volts. 

Increase the anode area by at least 
twice and preferably three times. Do 
not use tinned hooks. Tin in the solu- 
tion will contribute to treeing and 


crease to large values, 


may also be another factor in caus- 


ing the anodes to coat over, as un- 


der some conditions, tin will go to 
the anode. Use heavy steel hooks, and 
submerge the joint where hook comes 
into anode. If desired, the anode rod 
can be made of heavy steel rod, and 
run just beneath the surface of the 
solution. Use cold rolled steel. or if 
hot rolled, first pickle off the scale. 

Your plating 
weak one for 


solution is a very 
deposits. Not 


only this, but the low free cyanide 


heavy 


is another factor in the poor anode 


corrosion obtained. A better formula 


would be: 


Silver cyanide 5 ozs. 


1 
Potassium cyanide 7.0 
(or sodium cyanide) (5.45)°* 
Potassium carbonate so * 
(or sodium carbonate) (5.0) “ 


Water to make 


1 gallon 


G.B.H., Jr. 
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Hand Forged Aluminum 
Finish 

©. The writer would lik 

the method 


for producing a hand 
forged 


and hammered 


aluminum ware, similar to the 


ple sent you, 

\. Unfortunately, there 
be no standard procedure 
ware, and 
ing information is offere 
hope that it will be of 
Much of the hammered war 


ing aluminum 


market is made, not from 
Kensington 
different color 
and the 


but from metal 
metal has a 
aluminum surface app 
ance will be different from that 
tained on aluminum of the 2S ty» 
For further 
Aluminum Co. of 
burgh, Pa. 

Many formulae 
lished in the literature for produ 
a black color on aluminum. Se 
either the 1939 or 1940 Plating 
Finishing Guidebook Other forn 
are: 


information, consul! 
America, 


have beer 


Ammonium molybdate — 10-20 gra 
Sodium acetate 3-20 
Ammonium chloride l gr 
Water 1 liter 


Work 


chemically) cleaned. 


must be mechanically 


Arsenic trioxide 
Ferrous sulfate 
Hydrochloric acid 


Water 12 
Antimony trichloride 
Hydrochloric acid 2 
Water 


A mat finish can be produced 
follows: 
alkaline 


soda; 


immerse in a _ strong 

solution, such as caus 
rinse and remove the 
smut in 1 to ] 


and dry. 


nitric i 


There are several grades 
less compositions available 
these we suggest that you 


manufacturers. 


Hammered copper instr 
setting underground, W 
near Rochester, N 


a more advanced 


actual 
unearthed 
ing that 
tion than had been suspect 

this region over 1,500 years 

which the tools wet 
come fron 


per from 
supposed to 


Superior region. 


have 
Tose ph Dan 
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Rright Plating Solutions 


nt No. 2,171,842, H. J. Bar- 

Wernlund, assignors to E. I. 
Vemours & Co., September 5, 
iddition of polyvinyl alcohol or 
| of same as a brightener for 
m, nickel, tin and copper al- 
Patent claims use only in zine 
Amount required is 0.01-0.5 g/l. 

ibove 1 g/l, the deposit is 
Deposit is claimed to 
ven in recesses at low current 
vhen followed by the usual bright 


brittle). 


leposits. 


le 75 grams/liter 
S anide Si - 
] ae 4 ome “ “ 
aa id 
' Sodium sulfide 02“ « 
nyl alcohol 0.026-0.52 grams/liter 
Anodes: | 


ectrolytic zinc + %9% mercury. 
athode ratio: 3:1. Temp.— 


Bright Chromium 


S. Patent No. 2,172,344. M. Brown, 
Vv. Wagner and W. Yonkman, assignors 
Western Electric Co., Inc. September 

39. Process for plating heavy and 

romium by correlating the cur- 
sity and temperature according to 
is shown in a _ solution con- 


1 250 2/l 
Sulfat | 
irrent density of at least 2 


ps./sq. in. and temperature between 
”° C., and adjusting the cathode 


ratio to 1:3. The ratio should 
below 1:5. 


Protecting Magnesium 


S. Patent No. 2,178,977. M. Tosterud, 
assignment to Mag- 
Corp. November 7. 


by mesne 
Development 


Production of corrosion resistant 


magnesium by immersion in 
11 dichromate and a salt from 


consisting of zinc sulfate and 


fate at pH 4-5. Example: 
dic hromate 100 g /| 
50 “ 


minutes, rinse and dry. 


Protect Coating for Aluminum and 
Allovs 
nt No. 2.171.545. J. D. Ed- 


R. B. Mason. assignors to Alu- 
of America. 
thod of improving paint ad- 


September 5, 
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June, 


aluminum and its alloys by 
first etching with a hydrochloric acid solu- 
0.02%-1.0% of a metal 
group consisting of manganese, 
iron, copper, nickel and cobalt. Then treat 
1.0%-10.0% solution of chromic 
acid to remove residual chlorides and con- 
tuminating substances which might induce 
beneath the paint film. 


herence on 


tion containing 
from the 


with a 


corrosion 
Example: 

Hydrochloric acid 1 volume 

Water 2 volumes 

Manganese sulfate 4 g/l 

At about 100° F. 

The metal accelerates the etching of the 

aluminum. If a smut remains, it may be 

removed by immersing in equal 

nitric acid and water. 


parts of 


Alkaline Cleaning 


U. S. Patent No. 2,186,523. S. R. Dodd, 
assignor to Oakite Products, Inc. January 
9, 1940. To inhibit the formation of a 
chromate film on articles immersed in an 
alkaline cleaner, due to chromic acid be- 
ing transferred by means of the racks, 
a compound is claimed containing an 
aldehyde group and having not more than 
one hydrogen atom in the alpha position 


to the aldehyde group and compounds 
capable of yielding such aldehyde com- 


pounds in alkaline solutions. Part of the 
agent to action immediately 
furfuraldehyde or 
dextrose, and part to have _ inhibiting 
powers only after some time in solution 
Examples of 


develop its 
on solution, such as 


such as starch and sucrose. 
inhibitors: 


Furfuraldehyde 10 

Dextrose 60 

Starch 30 

or: 

Dextrose 60 

Sucrose 40 

Examples of inhibited cleaner composi- 

tions: 

1. Soda ash 30-70 
Sodium pyrophosphate 5-25 
Soap 0.2-20 
Furfuraldehyde 5-20 

2. Sodium hydroxide 10-30 
Sodium metasilicate 20-50 
Trisodium phosphate 10-20 
Dextrose 5-20 
Starch 5-20 

3. Sodium _ orthosilicate 50-80 
Sodium _resinate 5-15 
Dextrose 5-15 


Ordinarily 10% 
cleaner but 


inhibitor is used to 90% 
broken 
acid, the inhibitor may 
10-25%. 


where the racks are 
and hold chromi 


be increased to 


1940 


Removal of Gold Deposits 


U. S. Patent No. 2,185,858. S. R. Mason, 
Western Electric Co., Ine. 
January 2, 1940. Process of removing de- 
posits of gold, silver, palladium, etc., from 


assignor to 


copper, copper alloys and zinc by making 
articles anodic in sulfuric acid of specific 
gravity 1.65 and at a temperature below 
100° F., the 


small 


sulfuric ac id 
amount of chromic acid or 


containing a 
single 
nickel salts when freshly prepared to help 
the action. The probably 
forms persulfuric acid at the anode which 
gold. When the gold is 
carried away from the anode film it pre- 
cipitates again and accumulates as a 
bottom of the tank. The 
process results in no attack on brass, ete. 


sulfuric acid 


dissolve the 


mud at the 


Brightening Agent for °*"s 


U. S. Patent No. 2,176,668, B 
& N. Promisel, assignors to International 
Silver Company, October 17, 1939. A_proc- 
ess of electrodepositing silver from silver 


Egeberg 


cyanide solutions containing urea or sub 


stituted ureas as a_ brightening agent. 
Example: 

Silver cyanide 25 grams 
Potassium cyanide 45 ws 
Potassium carbonate 20 “ 
Urea 45 ™ 
Water 1 liter 
Temp. = 80°F. Current density = 6 


amps./sq. ft. 


Pickling Chromium Steels 


U. S. Patent No. 2,172,041, S. F. Urban, 

September 5, 1939. A process and pickling 

descaling alloy 

steels, containing at least 12% chromium, 
comprising: 


solution for chromium 


Hvdrofluoric acid %4—10% by volume 
Chromic acid 5—10% “ ” 
Sulfuric acid 1—10% “ = 
Water Balance 


To be used hot or cold. 
corrode the surface of the 


Does not pit or 
article. 


Pickling Inhibitor 


U. S. Patent No. 2,172,291, R. H. Patch, 
assignor to E. F. Houghton & Co., Sep- 
1939. An acid pickling inhibitor 
comprising a alka- 
loid and a heterocyclic 5 membered ring 
compound containing both sulfur and nitro 
gen atoms. 


tember 5 


sulphurized cinchona 


Example: 

Sulfurized quinoidine 20 parts 

benzothiazole 10 “ 
70 La) 


2-Mercapto-4-pheny] 
Sodium chloride 
Use 1] part by wt. of the above 
to 100 parts of wt. of acid. 


mixture 
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in 1915 


George B. Hogaboom wa 


(Lonn and presented a pa 


from 132,000 in I915 to ov 
a 
The 1915 meeting 
iffair, starting on Thursday 
ird and ending Saturday e 


banquet 


- 
Wilbur G Stratton of 
Branch, and now retired, w 


mynd vice-president 
. 


An amendment was 


stitution allowing assistant 


had 


mie associate 


served five consecutive 
members. 


ce 
At Leacrest 


Eddie 
190 


takers 
that 


Tariff 
reported 


Jarms 
platers ; 


WF ood, with the 
about to 


, 
for a Ahoice 


Donald 
approach Ye 


saying whi 


, j ] 
eriatiized 


was a 


Notes on the First Dayton Meeting 


s working 


per on 


for 


the International Silver Company, Meriden, 
copper 


plating. He had a litthe more hair in 1915 
than he has today 
+ 

Walter Barrows was elected pre sident 
and gave a paper on cobalt plating. 

+. 

H. J. Ter Doest read a paper on tn 
plating, and we notice that this subject is 
also to be discussed at the 1940 meeting. 

* 
Messrs. Lamoureux and Fraine were the 
iiding lights of these meetings. 

om 
The population of Dayton has grown 


er 2OO000 


morning 


vening, 


the 


passed to the 
platers, 


years, 


and 
ind 


perennial 
Post NS, 


ch never 


Bill 


friends at- 


three-day 
, June 
with a 


Bridgeport 
as elected 


sec- 


con- 
who 
to be- 


Starr 





pipe, 
ripte r 


ma 








Colin 


absence. 


tended. Hastie 


his 


was conspicuous by 


Bob Leather has installed what he claims 
to be the 
in Conn. 


only 
The 


“screamatorium” 


bomb-proof shelter 
also 


proper 
shelter serves as a 
where 
delight at 

without neighbors 
those The 
destructive desire, which often accompanies 
the the 


ence of a smashing 


which is a_ place 
heart’s 
the 


white 


one his 


full 


send 


can 
blast 
tor 


scream to 
having 


men in coats. 


scream cure, is satiated by pres- 


barrel of apples for 


against the wall of the “screamatorium.” 
» 

Donald Wood spent a few hours try- 
ing to secure some choice sayings for the 
Lea notebook to replace those of Shakes- 
peare, Darwin, Mark Twain and _ others. 
The sayings obtained were choice all 
right, but were reminiscent of Confucius 
and other unprintables. 

+ 

Tom Chamberlain beat Earle Couch at 
breaking the clay pigeons but both were 
overshadowed by Carl (Lux Clock) 
Hungerford. 

° 

Charlie Koelbl played the piano accom- 
paniment to some raucous voices moved to 
the spirit of song by the cup that cheers. 
Charlie is taking an active part in the 
affairs of the New Haven Branch of the 
A.E.S. 

e 

Jack (A. ¢ Gilbert) Gormley spent 
some time as a fifth man in a quartet and 
the rest telling about claims of wonder 
regarding a 40 second cleaning cycle in 
his plating room. 

+ 

\ large Irish wolfhound has been the 
mascot at the parties for some time. Ru- 
mor hath it that gargantua first belonged 
to Ray O'Conner who couldn’t afford to 
feed it and so gave it to Bob Leather. 

. 

[he weather was dreary and drizzly and 
no baseball game was played. Sport con- 
sisted of trap shooting, archery and elbow 
bending. 

o 

An unsung artist is Roland (Frederick 
Gumm Chemical Co.) Doucette who has, 
for several years, done yeoman’s duty as 
purveyor of ginger ale, cider and malted 
milk behind the brass rail. On snapping 
his picture for posterity, Roland said, 
quote, “its about time that my genius 
has been recognized; I’ve been pitching 
here without recognition so long that I 
was beginning to think I was the forgot- 
ten man.” 

+ 
Add {rt Logozzo of G. 3 Pittsfield, 


Mass. and Joel Backus of Silex Co., Hart- 


ford to the growing list of platers who 
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were either born or who worked Mer 
den, the Silver City. 
. 

All were saddened to learn Ge 
Knecht’s_ illness. George who represents 
H-VW-M Co. in Conn., has suffered 
heart ailment and at the present writing 
is in bed. He is of an active nature a 


is finding it hard to relax and stay out 

harness. Our best 

recovery, George. 
ry 


wishes Zo toward y 
prompt 
The scene was a side show a: 

particularly a strong man act. The stror 
man was heating a soldering iron wit} 


blow torch and the act was to brandis 
the iron at the audience and defy t 
to grab it, which of course, they 


However, ther was 
the 
watched the proceedings and saw that 


at least ordinarily. 


young fellow in audience wil 
iron tip was actually in the reduc 
tion of the flame and 


very hot, and so he grabbed the iron mu 


couldn’t be heat 


to the strong man’s dismay and with 

attendant swooning of a few wom 
The strong man then proceed 

part of his act in which he bends a spik 

with his hands after much face making 


The same young fellow, who weighs al 
145 lbs., laughed at the spike bending 
“That’s I could do it 
“Bet you $50 you can’t.” 


said, easy, 





Spike bent by our hero with 
hands. 

“T'll take that bet,” said th 
fellow and while the strong man rid 
our hero’s efforts, the latter quiet 
the spike which we have herewit 
duced. The denouement was that 


never could collect the bet, but at is 
had lots of fun. 
Who is our hero? 


Dayton and his name is 


Why, he w 


Derick S. Hart 


horn, Jr., the secretary of the 5p 1€ 
Mass. Branch of the A.E.S. 
o 
Austin Wilson is Grandpa W 
You wouldn’t believe it to lo 
though. 
o 





At Waterbury 


The meeting at Waterbury was 
the same time as the meeting o! 


Democratic committee. It was 4 


June, : 











for Jim Hines who is one 
rs of the state Dems. and a 
S. man. Ex-governor Wilbur 
that he is still a politician 
inds with everybody in sight. 

look like politicians to him. 
was also supposed to be in 
1av have been somebody with 
goiter. 


row (Egyptian Lacquer Co.) 
by two other masters of con- 


they George in two differ- 
The ladies who attend Dave 
Clarin’s Aunt Ella’s party are 
is George is to perform his 
it that time. 
7 
president of LaSalco, told 
few stories that we can print 
ripts. It concerns a fellow who 
ed beer and whisky in his 
ch to the amazement of the 
ly, the waiter’s curiosity got 
him and asked why he drank 
sky alternately. By this time 
inebriated gentleman _re- 
[ drink beer, 1 am full be- 
drunk, and when I drink 
drunk before I am full— 
whisky make me drunk and 
same time.” 
e 
lee performed at the micro- 
to the sorrow of the audi- 
banquet. Ed was somewhat 
tting various notes of the scale 
his voice lacked in quality, 
in volume. 
° 
der (Dupont Company) who 
a Florida tan played doctor 
Vintie, prescribing Arthur’s 
dinner. 
- 


Karl and Harry McFadyen 
an hour in their room argu- 
heir health and beauty. Either 
he Mrs. must have been feel- 
ow in the morning, as we 

ordering “strangled eggs.” 

* 

ren, the well-liked Frederic B. 


resentative in Connecticut, has 


Norgren Special, to be eaten any 


2 and 5 A.M. It consists of 
ers of pancakes and eggs, the 
pancake, egg, pancake, egg, 





9 


ken at Dayton 25 years ago. 


Dittmar of Dupont com- 
right, Charles H. Proctor, 
nder of the 1.E.S. 
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that he was so proficient in the 


Hanlon played host to the Los 


even the first plat 


prides itself on the 
fact that all the waitresses speak Swedish 


replied. Both stared at each other blankly. 


4 chuckle echoed along the table, loud- 


“These girls aren’t 


panions had heard so much of his asserted 


June, 








Ben Popper celebrates his 39th year 
with Egyptian Lacquer Mfg. Co., on July 
5th of this year. Charlie Schlott is also 
an Egyptian old-timer celebrating his 35th 
year with the company also on July Sth. 
Both Ben and Charlie are regular and 
popular attendants at the annual A.E.S. 
conventions. 

o 


Boston appears to be in line for the 
1940 convention of the A.E.S. and if su 
cessful in winning the vote, Joe Barron 
will take up Charlie Conley’s job. 

a 

Wilfred S. “Liquid Sulphur” McKeon 
is planning to fly to Dayton hoping to join 
the A.E.S. Special at Pittsburgh. 

+ 

“Jimmy, I wish you would learn better 
table manners; you're a regular little pig 
at the table.” : 

Deep silence on Jimmy’s part. So father, 
to impress him more, added, “I say, Jimmy, 
do you know what a pig is?” 

“Yes, sir,” replied Jimmy, meekly. “It’s 
a hog’s little boy.” 

. 


Leroy Beaver, when speaking to the 
Bridgeport Branch of the A.E.S. in April, 
mentioned that the brass companies years 
ago used to barrel burnish by rolling the 
work in wine barrels and to get a yzood 
job, they would have to roll the barrels a 
distance equivalent to 5 trips between 
Waterbury and Winsted. Ray O'Conner 
opined that this wasn’t as bad as _ it 
sounded as there was plenty of hard cider 
along the way to relieve the monotony. 

om 

Leroy was interested in our remarks 
about his speaking as fast as Floyd Gib- 
bons. He said that he knew Floyd Gib- 
bons personally and never could match 
the word flow of Gibbons which was over 
300 words a minute. Leroy’s record is 
about 275 per minute. 

+ 

It was pleasant to see John Feeley at 
Boston. He carried coals to Newcastle in 
his speech urging the members to make 
Montreal the next convention city. 

& 


John Oberender pinch-hitted for Charlie 
Conley at Boston and did a good job. 
a 


It was a good many years ago—in fact 
the 1915 meeting in Dayton. It was the 
custom at the early meetings to have each 
member or guest arise and state his name 
and position. After almost all the mem- 
bers had stated John Jones, etc., of the 
Blah Blah Company, a young man arose 
in the back of the room and said: “The 
name is Dr. Wm. Blum of the Bureau 
of Standards; I have nothing to sell.” 

© 

Proctor Electric Co., Philadelphia, Pa., 
recently finished their one-millionth iron. 
\s it came off the conveyor, it was found 


to be a reject. It happens in the best of 
families. 


See You At Dayton 
Yi 4 G 
W ibe chy 
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is claimed. 


Overhuneg ty pe lathe. 


of the 


n this 


in the 


the speed can 
high merely by 
n the rear of 


urn tl 


ff, bet 


ne 


Fabricated Polishing and 
Buffing Lathes 


w type lathes are 


column 


Other types 


advertising section. 









A ATHE 


alee esol pad 
, Seiad 


be changed 
turning the 
the lathe as 


Front view of No. 22 lathe. 


ie steering wheel of a 


ter 


saving o 


Carpenter 


S He 


from 


1 by 


photograph 


made 





work 


in much less 


f buff and compos 


New Industrial Baskets 


Metal 


Products Co. 


, 


Cleveland, Ohio, have 


a line of 


th 
this 


for 


new 


the 


4 


Chas. F. L’Hommedieu & Sons Company 
f Chicago, | have put out a new line 
if steel fabricated polishing and _ buffing 
lathes in which the motors are mounted 
in the base entirely enclosed and when 
lesired, a variable speed device (on which 
the company has applied for a _ patent) 
is mounted on a shaft of an _ ordinary 
motor. Thereby one can obtain any speed 
between 1500 and 3000 R.P.M. or a ratio 





illus 

are 
It is 
from 
hand 


one 


car 


By maintaining the peripheral speed of 


time 


itions 
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de- 


industrial baskets, 
e perforated line, 
company. 


shows a new 


Leece-Neville 


also 


type 
Com- 








Heavy duty basket. 


pany, used in heavy production. This 
basket is made of round bars and fiat 
bars with ieavy perforated bottom and 
shelf. This has a swing handle as shown, 
can be made of any size, to hold any 
weight and of any metal depending on 
the use of basket, whether it is to be 
used for quenching, cleaning or in acid 
baths for plating, dipping or otherwise. 
New equipment has been added to the 
plant to facilitate rapid manufacture of 
the new ‘type baskets. 


Seamless Rubber Lined Pipe 
and Fittings 


The pipe and fittings shown in the 
photographs are illustrative of the seamless 
rubber-lined technique developed by the 
Paramount Rubber’ Service, Inc., 1430 
Rosedale Court, Detroit, Mich., after eight 
years of development in the application 
of rubber to metal. 





Seamless rubber-lined pipe with flanges 
100% insulated. 
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Seamless rubber-lined pipe fittings 
100% insulation inside and 


The firm announces its readir 
supply SRL pipe and fittings to the 
cal-using industries. All units t 
long are given complete insulation, 
inside and out, including flanges and b 
holes. Longer lengths are given apy 
cation of the company’s rubber paint 
exterior surfaces back of the flanges 
Flange couplings are flexible and there 
can be no “freezing” of bolts in the rub 
ber-lined holes. 

The rubber is built up from specia 
treated metal surfaces to the required 
thickness with complete absence of seams 


and laps. A_ special quality rubber 
withstand severely corrosive conditions is 
used. 


Quotations will be given to inquirers 
who are requested to give complete dat 
as to surface conditions and objects to be 
protected. 


Polishing and Buffing Test 
Laboratory 


The Industrial Equipment Division 
the Continental Roll & Steel Foundry Co., 
East Chicago, Ind., has established a test 
ing laboratory to make polishing and 
ing time and method studies. 

Primarily designed to determine wihal 


hoff 










the 


pieces can be effectively handled 
company’s polishing and bufing ma 









Representative group of parts sul 
to buffing test laboratory 
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Nickel hides its might under 

the bustle of business. Unseen, 

alloyed into hard-working metals, 

Nickel serves in a thousand ways to in- 

crease the abilities and lengthen life of 

numerous types of equipment. For example, 

in 1890 slide fasteners were bulky, as shown at 

right. But 1940 Talon slide fasteners, indicated by 
arrow, are sleekly streamlined, compactly designed to 
utilize the properties of Nickel silver. Nickel silver fabri- 


cates readily, plates easily, and stoutly resists rust and corrosion. 





By a dam is another 


place to learn how much 


Nickel increases the use- 
fulness of ferrous and non- 
ferrous metals. Grand 
The maiden voyage of S.S. America will Coulee Dam controls a 5350" 
iy front-paged, but you probably won't _— of water with Sixty 
read about the many special Nickel-con- 814" spillways. The gates 


on these sixty huge outlets 
taming alloys which make this vessel tgs 


are sealed safely and tight- 
ly with 14 tons of Nickel 


bronze glands, bushings 


safer and more efficient. Numerous sup- 
pliers have specified Nickel alloyed ma- 


terials * equi . i i . : ° v ‘ 
lor equipment going into the and other castings. Atlas Brass elongation. Using the right 


Foundry, Los Angeles, added Nickel alloy may simplify 
chanical properties and adds service life. 1% Nickel to leaded ““G” your production or mainte- 
p 

hevere Copper & Brass, Inc., employed bronze and exceeded Federal nance problems. Your consul- 


% Nickel in 130.000 Ibs. of Copper- specifications on strength and tation is cordially invited. 


\merica” because Nickel improves me- 


Nickel condenser tubes installed aboard 
th} 
1s ne 





vessel. 


THE INTERNATIONAL NICKEL COMPANY, INC. stw'vowe.' 
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and ( determine what savings can be 
effected, the laboratory even in its short 
existence has made a number of worth 
while finds for manufacturers and plating 
firms. The recommendations are said to 
have resulted in savings in work chucking 


’ 


effective use of abrasive and 


labor 
Phe no obligation on the part of 
the ympanies submitting pieces to be 


studied, and the data and recommendations 
evolved ire given without charge. 

The illustration shows a_ representative 
which have been submit 
ted. Manufacturers and plating firms are 


further details and 
ments for shipping sample 


invited t write tor 
ik¢ irrange 


part lor tree 


laboratory tests 


Exhaust Collection Unit 


The Industrial Equipment Division of 
the Continental Roll & Steel Foundry Co.. 
East Chicago, Ind., introduced their new 
cylindrical exhaust collection unit, patent 


No. 2,192,515, at the Foundry Show in 
Chicag 

The unit is stated to be a compact, self 
contained unit for collecting the exhaust 
dust arising from polishing and _ buffing 
wheels, grinding wheels and other dust 
creating machines. 

These devices are said to occupy a 
minimum of space, less than 4 cu. ft. and 


el a 


VUNINEATA 
WO STEEL FounDer -——— 


BES: 32) 


BAA: 





effectively collect exhaust through conven 
tional dust hoods built around the wheel 
or unit being ventilated. The capacity of 
the unit displayed is 450 c.f.m. 

Exhaust is drawn into the unit by 
means of a specially designed vertical fan 
and introduced into a spiral plenum cham- 
ber for complete precipitation. 

Motor is totally 
igainst dust and dirt. 


sealed 
Collected material 
is removed from the unit periodically by 
merely loosening two wing nuts and slid- 
ing out the dust tray. Cleaned air leaves 
the unit through a filter which can be 
easily removed or replaced. 


en losed and 


The unit is quiet in operation and be- 
cause of small size and light weight, can 
be installed on the floor at rear of ma- 
chine, suspended overhead or located in 
iny convenient place. 

Originally designed for use with polish- 
nd buffing lathes used in conjunc- 


tior witl the company’s semi-automatic 


polishing and buffing machines, these ex- 


haust hoods are now 


with other types of dust creating equip- 


ment 
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available for use 


Unique Low Voltage Generator 
Installation 


Low voltage generators as used for 
electroplating, electro- 


typing, electro-refining, etc., are by now 


electrodeposition, 


fairly well standardized. In recent years, 
however, broadened 
its field considerably, now including within 
(electrogal- 
vanizing) of steel wire. This industry 
is one of the most promising users of the 


elec trode position has 


its borders, the zine coating 


ectrolytic method of coating metals. 





1750 H.P. synchronous motor driving 3 
generators, eac h rated at 7500 amps., 
36 volts. 


Wire galvanizing differs from electro- 
deposition generally in a number of re- 
spects, but primarily in the scale of opera- 
tions. As a part of steel manufacturing, 
it must operate on a_ huge 
scale and in such fashion as to fit into 
the production line. For that reason the 
engineering features of such _ installations 
are peculiar unto themselves. In no branch 


necessarily 


of electrolytic work is the equipment larger 
or are the operations more closely con- 
trolled than in the production of electro- 
galvanized wire. 

Electrical purpose 
has recently been furnished by the Han- 
son-Van Winkle-Munning Company, Mata- 
wan, N. J., manufacturers of electroplat- 
ing equipment and supplies. The equip- 


ment is so unique in character as to war- 


machinery for this 


rant special notice by all manufacturers 


who may be interested directly or in- 


directly in the electrodeposition of metals. 

Figure 1 above illustrates one of the 
largest and most efficient motor generator 
produced for 


sets ever electroplating or 


other low voltage service The set con- 


sists of one main driving synchronous 


motor coupled to three plating generators 


with an engine-type exciter. The motor 
is rated 1750 HP, unity power factor, 
6600 volt. 60 cycle, 3 phase 257 R.P.M. 


The exciter, rated 125 K.W. 250 volt, 


provides excitation for the synchronous 








motor and the three plating 
In addition, it furnishes D.C. 
the operation of various auxi 
nected with the plating process 

Each of the three main plat 
tors is rated at 7500 amperes, 
giving a total capacity of 22.5 smneree 
at 36 volts. As in all modern low-volta 
construction, these generators 





{} 


double commutator type, wit tt 
armature windings connected j 

In order to maintain equal 

the load between these paralle 

windings, balanced circuits 4 , s 
throughout. In order to secure t! P 

possible overall efficiency, metal-grap} 

brushes are used, which is unusua 


generators of this voltage 
brushes are used _ to 
brush life and 
action. 

Figure 2 illustrates another high pr 
tion installation 


provide iXi! 
freedom from 


showing 8 _ generatir 
units driven by a single synchronous 
tor. 

In complicated electrochemical process 
requiring wide ranges of control 
voltage and different 


amperage in 





300 H.P. synchronous motor driving 


twin generators for total of 15.000 


or tanks, this type of constructior ff 
many advantages. The single motor 
simplifies the primary power supply 
concentrates the problem of contro 
maintenance into a_ single unit 
close-coupled generators on each 
the motor offer the maximum 

the minimum of floor space, with 
treme flexibility of eight separately 
trolled units. 

In Figure 2 the synchronous mot 
the center is rated at 300 HP 
power factor, 6600 volts, 3 
cycles, 600 R.P.M. 


motor and generators is provided 


phase, 


for 


Excitation 
current. 

The generators are grouped in { 
sets (8 separate generators in a 
lows: 

To the extreme left is a twin 
each unit of which is rated 
1500 amperes. 





Professional Directory 





Any plating solution analyzed by profes- 
sional chemists for only one dollar. We 
also sell reagent solutions at reduced 
prices. 
Platers’ Laboratory Service 
1153 St. George Ave., Roselle, N. J. 


Serving the Plating Industr) 
SCIENTIFIC CONTROL LABORATORIES 
Consultant Platers-Chemists 
COMPLETE Laboratory Serv 
20 cu. ft. Salt Spray 
Trouble Correction Specialists 
600 Blue Island Ave. CHICAGO 











G. B. HOGABOOM, JR. & CO. 
Consulting Chemical Engineers 
Solution analysis, plant design, process de 





velopment. Testing of deposits—composition, Electroplating Consultant a 
thickness, porosity, salt spray. 126 W. 32nd St. wn. Y¥. C 
352 Mulberry St. Newark, N. J. Telephone PEnn. 6-2214 








CUT COSTS, BUILD PROF!!> 


With Controlled Metal Finis 
Tests, Analyses, Advisory S¢T’ 


JOSEPH B. KUSHNER, B.S. h.E. 
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to the lef 
tf rator, each 
volts, 3000 
Fa h e two twin 
5 the g motor (4 
Fach rating unit 
de pole construction 








t of the motor is 
unit of which is 


amperes. 


units to the right 


generators in all) 
10 volts, 1500 amperes. 


is of 


the most 
with stabil- 


Heavy Duty Belt Grinders 


4 new 


heavy duty belt 
foe iry or wet grinding is ready for 


grinder equip- 


i Portable-Cable Machine Co., 
we, N. Y. 

This new grinder, model G-8, has pro- 
ns for a variety of speeds from 2400 


mics, glass, 


Heavy dut 


for dry or 


rubber, 
leaning, burring, facing, polish- 


y belt 


wet 


perations for rer 


Ing? 


etc. Used 









grinder 
grinding. 


noving gates 


«) F.P.M. for grinding metals, plastics, 


for 


and 


\n exceptionally long belt is used, 9 


rcumference. This 
longer belt gives 


Belt wid 
built for 


heavy dut 


th 8 


heavy 


y special 


It is sturdily cc 


| 


reduces heat 
more 
” or 9”, 


and 


economical 


Model 


duty with large 


sealed 


bear- 


ynstructed through- 


ling the belt tensioning unit. 


Low Priced Quinhydrone 


pH Meter 


to those engaged 


ular interest 


ting and 


| he new 


ess and 


1or all 


finishing of metals is 
Beckman Quinhydrone pH Meter 
being distributed by the Fisher 
Company of 


inst 


pH 


Pittsburg, 


Penn- 


rument is consider- 
expensive than previously avail- 
rs of this type, yet the range of 
its accuracy are quite 


measurements 


com- 


by those concerned with metal 


‘ying the quinhydrone and calo- 


des, tl 


1e n 


ew meter 


enables 
perator to measure the pH of solu- 


within the range of pH 0 to pH 8. 


W quinone 


and 
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hydroquinone, 








xidizing and reducing agents re- 


the 


June, 


“After using Hammond Rite-Speed Lathes 
convinced 
have bought them five years ago,” 


one week, we are 


recent buyer. 


Another example of 


the 
ern, up-to-date Rite-Speed Lathes. 


WITH HAMMOND EQUIPMENT 


POLISHING LATHES 


(Rite-Speed & Variable Speed) 


Ask for Catalog No. 10. 


Investigate our line of Modern Polishing & Buffing Equipment 


we 


economy 










































































AUTOMATICS 


(Rotary & Strait Line) 
“3600 vs 250 pieces per hour and a 
BETTER FINISH” reports a recent buyer 


of a Hammond Automatic. 


We may be able to do as much for yau. 
Samples will tell 
and approximate production figures. 


send samples for price 


You cannot afford to over- 


look a single lead that might contribute to lower finishing costs. 





KALAMAZOO, 
1601 






MICHIGAN, 





tb 


INCORPORATED 


U.S.A. 


Douglas Ave. 
Eastern Branch—71 W. 23rd St., New York City 








I OwW-prie ed 





1940 


pH meter. 


use of Beckman Laboratory or Industrial 
Model Meters with glass electrodes is re- 
quired when these conditions exist. 


The quinhydrone meter is contained in 
a portable fabric covered case. The elec- 
trical parts are fitted into an 
molded black plastic case with plug-in 
electrode connections at the bottom. The 
quinhydrone electrode is of black molded 
plastic with a heavy solid gold insert in 
the tip, and the 
trode is of molded translucent plastic with 
a sealed-in plate in the bottom 
through which fluid contact is made. 


attractive 


calomel reterence§ elec 


porous 


The indicating meter is located at the 
top of the case and has a magnifying Jens 
to facilitate readings which can be made 
to 0.1 pH. Compensations can be made 
for any temperature within the 
0 to 50°C. 


range of 
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STAINLESS STEEL POLISHING COMPOUNDS 


Are Proven Every Day in Every 
Kind of a Metal Working Plant 


Tell us about your toughest job, and we'll be glad to send the “4A” 


product that will solve your problem. 


CEMENT AND THINNER 


Instead of glue, use “*4-A”’ Cement and Thinner, a uniform 
substitute for polishing Wheels, Belts, Buffs, Rolls, etc. 


*“4-A” Polishing Compounds Are Faster, More Efficient, More Economical 
for Polishing, Mirror Finishing of All Kinds of Steel, Including Stainless 
Steel and Other Alloys. 


Use it on any kind of a wheel, soft, hard, medium. 
more eloquently than anything we could say. 


Samples of Compound or Cement sent on request. 


HARRISON & COMPANY 


HAVERHILL, MASS. 


































































































Results will speak 


No obligation, of course. 














ances 


shields for 


fac e 


are 


the 


nary 


the 


three 


New Face Shields 


Mine 


new 


Safety 
line of 


Appli- 
face 
advantages in 


Announced by the 
Company is a 


which important 


design and construction are claimed. 
Intended for use on jobs where goggles 
not absolutely required, yet protec 
tion to the face desirable, the M.S.A 


shields are said to afford comfortable 
protection against hot sparks, chemical 
splashes, flying grit and dust, ete., and 
available in three models: without 
spark shield, with semi-spark shield and 
with full spark shield. 
Pre-formed headgear, which conforms to 
natural contours of the back of the 
wearers head—as distinguished from ordi 
oval “hat-band” construction—is a 
feature stressed by the manufacturer as is 
headgear’s center top. strap, which 
supports the light weight of the shield 
without pressure on sides of head—the 
way, full headgear adjustment, finger 
control of friction adjustment permitting 
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the 
which 


and 


easy visor movement, 


binding of visor edge, 
the 
durability. 


which 


around entire edge and 


creases 
The 


visor, may be 





Veu shield. 


face 





aluminum 
extends 
greatly in- 


pushed up- 


ward and back on top of the 
is stated to be made of the | 
cially 


available plastic in 4” 


sizes, in green as well as Ciéea 
replacement of al] 


The 


quality 


inexpensive 
is reported. 
of high 
and 


headgear is 
moisture-res 
sweatbands are 
Complete details 
the 
copy of 


regarding tl} 
contained in 
CE-11, 


free on 


company’s bh 
which 
Mine 
Braddock, 
Pittsburgh, Pa. 


may be 
Safety 


Thomas 


request to 
Company, 
Bes 








Polishing and Buffing 


Brothers Co.. 
recently introduced a 
buffing lathe called type 
is equipped with self-aligning bearir 
V-belt adjustment. All base 
are designed 
spindle to 


Divine 


new polist 


uses 
ings 
the 


with an 


facilitate handlir g 





genuine r 


Utica, N. ¥ , 


VCS. This 


overhang 


work or for placing automatic work h 


in position. 





























Polishing and buffing lathe. 


The motor is enclosed in the b 
protection against dust and dirt 
easily accessible by removing a 
Louvre doors in the side of the 
provide for ventilation and further 
to the motor. Available in 3, 5 
H.P. 


Treatment for Making 
Conductors Conductis 


A surface treatment for non-c 
materials such as phenolic produ 
ebonite, etc., permitting such n 
be electroplated, has been dev 
patented by Acheson Colloids ‘ 
Port 

The 


coating 


Huron, Michigan. 


treatment consists of af 
containing a hardenab 
colloid, a hardening 


graphite, suspended in 


agent and 
water, |! 


by dipping, brushing or spra 


The coating hardens on exposu! 
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Non- 





conductive, per- 
lectrodeposition of copper, as 


the surface 


is not affected by copper 
yanide. solutions, and may be 
ormal or elevated temperatures 
irying). 

ent may also be used directly 
paration of electrical resistance 
y applying it to paper, for 
metallized 
where a 
conductivity 


normally 
insulators 


tor coating 
electric 


int of electrical 


Method for Bonding Soft 


Rubber to Steel and 
Aluminum 


rubber and 
aluminum by hot 
has been announced by the 
Rubber Corporation, Buffalo, N. Y., 
stated to give high adhesion 
between the rubber and _ the 
th good aging qualities. 
vcess embodies a 


{1 for bonding soft 
to steel and 


chemical treat- 
composition of the 
adhesion to 


modifying the 
promote steel, re- 


ts capacity to vulcanize itself to 


vl nder ever rubber 


col ered. 


adhesion 
pounds per sq. in. 
shown 


iter rubber layer, with 
hs of 500-750 
llustration herewith is of 


irgest steel cylinder rubber- 
by the manufacturers. 

bber coating protects the cylinder 
1 solutions and has to withstand 
and abrasion by the action of the 


ssing over the high 


ever 


cylinder at 


Soft Rubber Polishing Wheels 


\ 


t Company, Inc., of Philadelphia, 
es new their 
rubber polishing wheels which 
i to field of 


developments in 


increase their 


ed that these wheels 


lexibility 


combine 
with typical 
Also the 


nates costly 


set-up 
“built-in” 
“setting up” and 
maxi- 
nature of the 


formance. 


perations, and 
cv due to the 


provides 


than normal pressure produces 
shes efficiently. 
easily dressed to any desired 


FINISHING, June, 


A NEW vold mine of 
SAVINGS has just been dis- 
metal 


covered in pre- 


cleaning! In one plant, 
costs have been reduced 
one-half, in another by 
two-thirds! These sav ings 
are in dollars, not in pen- 
nies. If you want a special 
job done thoroughly, 
swiftly and cheaply don't 
write, wire The J. B. Ford 
Sales Co., Wyandotte, 
Mich., for details of this 


new pre-cleaning method! 


THE J-B-FORD SALES CC- 


shape and hold that shape for the life of 
the wheel little further 

To its present list of distributors, the 
West Company has recently added the Lea 
Mfg. Co. who will offer these 


the New territory 


with attention. 


wheels in 
England 


New Type Hardness Tester 


known as 
the “Steeltest” has been introduced by the 
Modern Collet and Machine Company, 401 
Salliotte Street, Mich. This 
ment is designed for 
offers 
features never before incorporated in equip 
ment of this nature. It can be operated at 
three speeds and is capable of 
1200 to hardness 
hour. 
Direct 
actual 


A new type hardness tester 


Ecorse, instru- 


particularly volume 


hardness testing and automatic 


making 


2700 accurate tests per 


readings on the “Steeltest” 
hardness 
and Brinelling. 


give 
Rockwelling 
charts and 
no comparative readings. The readings ap 
pear on a 100-division 


numbers in 
There are no 
standard dial, in 


1940 


y 


WYANDOTTE MICH: 


TOK REPRESENTATIVES IN 88 CITIES 


New type hardness tester 


within the 


The 


all scales, and tolerance 


standard test bars. indicating di 








In the Category of New Names 

















Ol 


functional! 
produce 
distinctive and 
and of re- 


and 
Vortexeddy 
ten 

means 


The utilitarian 
features of 
and furnish 


different ways 


ducing plating production costs in 
and 


the processing rinsing of 


racked parts. 











THE STORTS WAY 2 RINSING WITH SPRAY 


Better Serves the Metal Finishing Industry 











also 





A new booklet describing HOW and 
WHY is yours, without obligation, for 


the 


direct — or — write to 


asking. You may address us 


your nearest 


Udylite Corporation Office. 


« 
The Udylite Corp., Chicago, tI! 
The Udylite Corp., Detroit, Mich. 
The Udylite Corp., New York, N. Y. 
The Udylite Corp., Cleveland, Ohio 
J. C. Miller Co., Grand Rapids, Mich. 
Donald Sales & Mfg. Co., Milwaukee, Wis. 
L. H. Butcher Co., San Francisco, Cal. 
L. H. Butcher Co., Los Angeles, Cal. 
Electroplating Inc., Atlanta, Ga 
MacDermid Inc., Waterbury, Conn 
F. H. Bathke, St. Paul, Minn 


e 
STORTS WELDING COMPANY 
42 STONE ST. MERIDEN, CONN. 
Manufacturers of Welded Fabrications 








U.S. Patent 2,201,380 and Vortexeddy Spray Rinsing Tanks. 
mounted flush with the instrument, out of with a guard so that the smallest parts 
the feeding danger zone. It has one large may be tested without endangering the 
black indicator and two red_ tolerance fingers. The exposure of the _penetrator 
hands which are adjustable to the required point occurs only at the time of contact 
limits. with the specimen. Fluted apertures in 

The operation of the “Steeltest” is al- the housing enable the operator to see the 
most entirely automatic, the only manual penetrator travel. 
operations being the hand elevation, by Dead weight Minor and Major loads are 
operation with a removable crank, for the applied automatically and are _ positively 
initial setting of one specimen in each constant, thus overcoming inaccuracies 
batch run and the feeding of the speci- which arise through manual operation. 
mens. The travel of the penetrator is fully Minor load is 10 kg.; interchangeable cali- 
automatic, and is synchronized with two brated weights give Major load of 60, 
flasher lights located directly below the 100, and 150 kg. 

indicating dial. One flasher light is green The compensated loading beam gives a 
and signals the time to feed. The other constantly equalized dead weight applica- 
light, which is red, shows the setting to tion through the entire stroke. There is 
be within the range of penetrator travel. no “pendulum swing” in the load, a most 
When the instrument is running idle or important factor in accurate application 
if the specimen is being tested improp of Minor and Major loads. There are no 
erly, the red light will appear, and can friction burdened push-rods or cumbersome 
be noticed from a considerable distance. auxiliary lifts in the loading mechanism. 

The penetrator is encased in a housing The power supply is 1/15 h.p. Ratio- 
which shields it from all possible damage. motor, 60 cycles, 110 volt ac., arranged 
The nosepiece of the housing is designed with a direct coupled cam drive. 
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New Tin-Lead Alloy P}j‘ing 
Bath 
The Zialite 143. Exch e St 


Worcester, Mass., have announce 








Corp., 





velopment of a new bath for 
tin-lead alloy. : 
The deposits obtained are sa . 
corrosion resistant and cheaper ” 
mium and are ideal for parts whici 
must be soldered. The solutior oper 
ated at room temperature with irrent 
densities up to 50 amps. per sq. ft, 7 


cathode efficiency is stated to by 100% 


and the bath, according to the manufa 


turer, is simple to control and easy 
operate. 

Small parts ready for plating. 
the Zialite Corporation, will be finished 


with the new tin-lead alloy deposit. 





Manufacturers 
Literature 








Aluminum Alloy. A 4-page_ illustrate 
folder has been issued by the Nationa 
Bronze & Aluminum Fdy. Co., East 88th 
& Laisy Ave., Cleveland, Ohio, describing 
their T-l1 aluminum alloy. The 
teristics of this alloy are _ high 
strength without heat treatment, easy ma 
chineability and ability to take a w 
without loss of physical properties. Phy 
sical data are also given. 


charac 


tensile 


Cadmium Plating. E. I. duPont de 
Nemours & Co., Electroplating Division 
Wilmington, Dela., describe their cadmium 


plating bath “Cadalyte” in a new 10-page 
book. Information on the preparation 
solution, control, method of analysis a 


other pertinent information are given. A 
valuable chart on electrochemical equiva 
lents and deposition rates is included 


Electrical Contacts. “Silver Nickel Cor 
tacts” is the title of a 
the Gibson Electric Co., 


describing their mechanical 


4-page folder 
Pittsburgh, Pa 


and electr 


characteristics. The various applications 
of these contacts are given and drawings 
illustrate various types of construct 
Copper Coating. A new process called 
“Cuprodine” is described in a 4pag 
folder recently issued by the Amer 


Chemical Paint Co., 


salts are dissolved in 


Ambler, Pa. These 
water with the 


tion of sulfuric acid and are used 

posit an adherent film of copper by 
immersion. Descriptions of other ACP 
products are also given. 


Filters. T. Shriver & Co., 810 H ton 
St., Harrison, N. J., illustrate 
their various filters for the 
industry in an 8-page folder | 
Reasons filtration ana 
of filtration are considered. Inf 
is also presented on how to s¢ 
proper filter. 


scribe 


issued. for 


Fatty Acids. “Liqro & Indusoil” 





title of a booklet published by . 
trial Chemical Sales Div., West ' 
June. 





Park Ave., New 
new organic acids 
and oleate for industrial 
ifications and chemistry of the 
Applications of these 
for various uses, such as metal 
for emulsions, cutting oils and 
poses are described. 


‘aper Co., 230 
describing 


type 


ire given. 


Cement. J. J. Siefen Co., 
Lafayette Blvd., Detroit, Mich.., 
the proper use of their polish- 

called “Nuglu” in three illus- 
( rporated in a recent release. 
for applying the adhesive 
illustrated as well as 
drying the wheels after being 


pment 


ise are 


Industrial Gloves Co., 
Garfield Blvd., Danville, Ill., have re- 
published their 1940 catalog de- 
s safety clothing for industry. Equip- 
for the protection of all parts of the 
many types of industry, are illus- 

nd described. 


Clothing. 


stats. “G-E Thermostats for Use 
th Midget Heating Units” are described 
recent folder of the General Electric 
Schenectady, N. Y. The _ integral 
these are illustrated 
scribed together with tables for the 
r selection of the thermostats for the 
oncerned. 


thermostats 


New Books 








chemical Theory. By 
S. Sand. Published by 

Co., New York. 
$2.00. 
a theoretical and practical 
for students the 
amount 
given and 
understandable to 
The ionic 
electrode 
electrolytic proc- 
subject dis- 


Dr. 


Chemical 


Henry 
Pub- 
Size 7" x 5”: 
pages. Price 


} | 
pOOK IS 


and analysts of 
theories. A small 

treatment is 
OK should be 


emical 
thematical 


vith elementary calculus. 
onduction, 


and 


activity, 
irrey ersible 
the 


imong matter 


Shop 
D Jones. 
y Industrial 
6”: 538 
I together 
$4.00. 


Training 
First 
Press, 


Course. By 
Edition. Pub- 
New York City. 
Price: Volume 
either 


pages. 
$6.00: volume 
and_ valuable 
machine shop 
printed in a 
should prove to be 
the beginners in ma- 


very practical 
principles of 

The book is 
style and 
for 


clearly 


nt text 
I work. 
umes are sufficiently compre- 
to also be of to those ex- 
in machine shop work. Funda- 
methods of adjusting 
different types of machine tools, 
instruments and gages are thor- 
escribed. 


value 


rine iples, 


shop problems with solutions 
facts relating to the 


construction are included. 


ellaneous 
ichine 
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ACID-PROOF TANKS 





Made of “DENSTONE”—— 
an Acid- Proof Chemical 
dense-bodied and 

and made from 
De-Aired (Vacuumized) clays. 


Stoneware, 


non-porous, 


All tanks are unqualifiedly 
recommended for electroplat- 
ing, galvanizing and pickling 
work, The dense, granite-like 
body 
proof all the way through. 


is acid and corrosion- 





Length Width 
in Inches in Inches 


4 12 $14.00 
10 23.00 
16 32.40 
26 42.00 
38 65. 
41 66.00 
44 78.00 
66 96.00 
69 104.00 
104 140.00 
119 152.00 
149 206.00 
210 248.00 
320 360.00 
Special sizes made to order. List prices subject 


to discount. 


Depth List Price 
in Inches 











Write for information about our 


CORROSION-RESISTING TANK LININGS for: 


@ Pickling Tanks for stainless-steel 





@ Plating Tanks for bright nickel, copper, etc. 





@ Chromium Plating Tanks 





@ Pickling, Cleaning and Plating Tanks for all purposes 








THE U. 


WORKS (SINCE 


A Dictionary of Metals and Their Alloys. 
Edited by F. J. Camm. Published by 
Chemical Publishing Co., New York. Size 
834” x 534” $3.00. 

This book contains descriptions of metals 
and their alloys, 


245 pages. Price 
giving their physical char- 
acteristics and arranged alphabetically. The 
book is well cross-referenced and 
sional historical facts 
The book is complete as the 
valuable work “Engineering Alloys” by 
Woldman and Dornblatt. However, it con- 
tains mention of alloys developed since 
the publication of that book in 1936. 
Much 
out of 
electroplating, 
metal 


occa- 
are given. 


not as 


this reviewer, 
are 
hardening and 

rust-proofing, which 
do not from the value of the 
book as a dictionary, but add little to the 
book as a good information on 


superficial, and to 
given on 
tempering, 
etc., 


place discussions, 


spraying, 
detract 


source of 
these subjects. 


1940 


S. STONEWARE CO. 


1865) 


AKRON OHIO 








Associations and 
Societies 








American Society for Testing 


Materials 


The Society’s 43rd Annual Meeting To 


Be Held In Atlantic City, N. J., 
June 24-28 

will be 
Hall, 


sessions and 


The 
fonte-Haddon 
rate 


meeting held at the 


with twenty-two 


several symposiums. 


symposiums 


Tools of 


cover: 
Analytical Chemistry 


Spectrochemicai Analysis 





Chal 


sep i- 





Lively fiction METSO Guts Costs / 


METSO CLEANERS keep step with speed pro- 
duction holding rejects at a minimum. The reason 
rests in the able-bodied alkalinity in Metso which 
is balanced with silica. This combination lifts the 


grease, leaving 


metal parts chemically clean. 


Metso is so thorough that one large plater, 


formerly coppe 


eliminated the 
directly with n 


r plating before nickel, on steel, 
copper, and had 
ickel. 


a better plate 


Put Metso to work on your particular problem. 
Further information without obligation. 


Metso Cleaners Manufactured Exclusively by 


EST.1831 





PHILADELPHIA QUARTZ CO. 


General Offices and Laboratory: 125 S. Third St., Philadelphia, Pa 
Chicago Sales Office: 205 W. Wacker Drive. Metso stocks in 60 cities 
Sold in Canada by NATIONAL SILICATES LTD., Toronto, Ontario 


METSO ceaners 











Chromium Plating Tank 


TANK HEATING 
STEEL COILS—LEAD COILS 
AGITATING STEAM JETS 
ELECTRIC IMMERSION UNITS 
GAS UNITS 


NOCORODAL: To Heat Muriatic 
Hydrofluoric, Phosphoric, 
Chlorides 


HEIL AND 


3088 W. 106 ST. 





TANKS—LININGS 


STEEL—LEAD—PLASTIC 
MONEL—ACID BRICK 


LEAD ANODES 


Specify: HEIL SAWTOOTH 


-NOCORODAL- q 


COILS -STEAM JETS- IMMERSION 
HEATERS 


}. q 
| le: - 


COMPANY 




















j 
- 


& 





CLEVELAND, O. 
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METAL 





Problems in the  Classifi 
Natural Water Intended 
trial Use 

Tension Testing 
Radiographic Testing 
In addition, separate sessions 
held on testing methods, corrosior 
and concrete, non-ferrous metals, 
electrical insulation and rubber 


American Electroplaters’ Societ, 


Detroit Branch 
Walter L. Pinner, president of the 
Branch, will speak at the meeting | 
held on June 7th. 


Newark Branch 

The chief speakers will be George Reyt - 
of the American Can Company, Newar 
who, on June 7th, will give a “Report 
the Chemistry Class,” and Robert Si: 
of the Frederick Gumm Chemica! (Co. 
Kearny, N. J., who will address the Branch 
on June 2lst, the subject of his 
ing “Trouble Shooting.” 


New York Branch 

On Friday evening May 10th, ; 
Oldam of E. Poeter & Co., Inc., Irvingt 
N. J., addressed the Branch, the subi 
of his talk being “The Electrodepositio: 
of Gold and Its Alloys.” 

The second meeting of the month was a 
Question Box, with a_ general 
on plating problems. 


lise uSSIOI 


Los Angeles Branch 


Installation of the 1940-1941 officers took 
place at the May 8th meeting, with Ear 
Coffin, master of ceremonies. 

Inducted into office were Don Bedwell, 
president; Frank Rushton, vice-president 
Ervin Frauenhof, 
Emmette R. Holman, librarian. Sergeant 
at-arms Carl C. McClaren was absent du 
to an attack of influenza which had con 
fined him to his home for several days 

Retiring president, Ray Bray, was give! 
a fountain pen and pencil set in toker 
of esteem and appreciation for a job well 


> 


done. Thanks were also extended to Ray 


secretary-treasurer, and 


Solivan, who served as secretary-treasurer 

A report by Ernest Lamoureux, showed 
that the chapter had 56 members. 

Bryce A. Denton and Gilbert John Extei 
of the General Electric Company, Onta: 
Calif., were elected to membership. 

The educational program of the meeting 
was highlighted by a motion picture 
“Wonder World of Chemistry,” presente 
by D. N. Eldred on behalf of E. 1. duPo 
de Nemours & Co., Inc. 





Letters From 
Our Readers 





New Method of Metallization 


Editor, Metat Inpustry: 
Please permit a modern 
correct both of your correspondents 
Re-Shore them that they are a littl 
hind the times. This might be a 
although the writer has never tried t 
it as such. 


metallizer 
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past six years, we have been 
various objects, and some of 


ty delicate, by submerging them ® ’ 
stearic acid for a few minutes, # ro Ll C { 0 i 
em with bakelite lacquer and * 
overing with the very thinnest <a 


gold foil obtainable, i.e., gold STEP 


pper leaf, such as is used by DOWN 
low sign painters. 

tain that the leaf metal is not e sd 

as that metal can be bought in 


but will not do, as you cannot 3 
this dyed aluminum foil. This 
s faster and produces a smoother ) FELL 
f you do not know how to apply , COSTS J 
t your instructions from a_ sign e 


the people who sell gold leaf 
proper brush for applying it. 
Yours truly, 
Carl Treuleben, 
Linick, Green & Reed, Inc., 
Chicago, Ill. 
* * * 
eben 
Green & Reed, Inc., 


1] 


r letter of April 9th regarding 
zing non-metallics is quite interest- 
Unfortunately, we overlooked publish- 

ng this letter in the May issue, and will, 


7 
erefore, hold it over until the June issue. Here by How 


On the surface, your method would seem 
good for rather simple objects, but to Do it! 
ld like to know whether it can be > 
metallizing complicated shapes; ’ 
: OEE 
mple, baby shoes. Take advantage of the speed and economy made possible 
_ wes sce Mever. by an Acme Automatic, increasing your production and, SEND 
Editor. at the same time, decreasing your unit cost. Let us show SAMPLE 
: = you how an Acme Automatic can be adapted to meet your for 4 
—— oe individual problem of polishing and buffing. If your pro- iene 
rahe te vik Wee ie Cho duction is lagging, our engineering staff will be glad eat 
Sle sens oem Gh seneeieel to study your requirements and make a recommendation 
es that have been metallized regu- without charge or obligation. ed 
ind we have processed without the 
trouble such articles as: bugs, 


, insects, butterflies, catalin articles vay £ M. ad 
use as jewelry, novelty jewelry and te t * 
elties made of wood, plaster casts in anu QC UrINng Q. 
n of ivory carvings covered with i642 HOWARD ST.e DETROIT. MICH 
ind left in their natural ivory-like he . / \ 
is they come from the bath, lac- Ul OF AUTOMATIC POLISHING AND BUFFING MACHINES FOR OVER 25 YEARS 
with bakelite lacquer; feathers, 
turtles complete and shells, scallop 
ind numerous other articles; coins , _" — —s 
her stidies of sintinese dlesles Cleans Nickel ““-BEFORE” Chrome 
id both photographic negatives and 
also transparencies, _ galalith 
handles, antlers and hoofs and a 
museum articles—all for display. TRACE MARK 
rticles were invariably plated with 


first, then usually followed by a *“Be-4 CH RO ME’? CLEANER 


strike and eventually with such 7 . } * 
1s silver, gold, tin, rhodium, Eliminates Buffing After Chrome Plating 
num, bright nickel and cadmium. 

licating, we plate with tantalum 
‘sionally with chromium as _ these 
re separable without the use of 


eaving the finest of depressions | McKeon’s 
is nearly perfect as the original. 


r casting high tin alloys thus 7, e o Ss. ” 
perfect surface for such articles ME 
° TRADE MARK REG'D 
ty jewelry and the like. er amma eS 


Yours truly, 
Carl Treuleben, , siciaiatad ~ lt ; 
Linick, al & Reed, Inc., SULPHUR PRODUCTS CO. Greensburg, Pa. 


Chicago, Ill. 




















(Let’s Fly to Dayton, A.E.S. Convention, June 10-11-12-13) 


Oxidizes Copper, Silver, Brass, ete. 


“The Oxidizing Agent of Today” 


(Samples ?—Sure) 
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- off een » Buffing 
and Polishing Com pounds-- 


poroug bly out AX 


The one sure way to insure better 
finishes and fewer rejects due to 
spotting out, pitting or bad bond- 
ing is to make sure of a good pre- 
cleaning job. Tripoli, crocus and 
other buffing and polishing com- 


pounds need the right kind of cleaner. You can 


spend plenty in time and money, without getting 
real results—or you can do the job at mighty low 


ASK FOR 
PERFORMANCE 
REPORTS 


on Magnus 7 and 76 as well 
as other special cleaners for 
metal finishing operations, sent 
us by users who describe the 
results they are now getting, 
compared with previous meth- 


cost and with assured results, if you 


USE MAGNUS 7 or 76 


For aluminum, there is no more effective cleaner 
than Magnus 7. 


For other metals, Magnus 76 is the answer. 


They both 
polishing compounds, disperse the abrasives and 
fine metal particles on the metal surface. Both 


emulsify the greases and waxes in 


ods rinse off quickly and completely to give a bright, 


film-free surface. 


If you want low costs and insured quality of finish, 


give these two Magnus special cleaners a thorough 


trial. 


Manufacturers of Cleaning 
Sulfonated Oils 


ll South Avenue 


MAGNUS CHEMICAL COMPANY 


MAGNUS CLEANERS 


Materials, Industrial Soaps, Metallic Soaps, 
Emulsifying Agents and Metal Working Lubricants 


Garwood, N. J. 











iS THE 


ANALYSIS. 


NICKEL SOLUTIONS 
Nickel, Chlorides 
Boric Acid, pH 

COPPER SOLUTIONS 
Copper, Free Cyanide 
Carbonates, pH 

ACID COPPER 
Copper, Sulfuric Acid 


] 


Other Solutions & Other Ingredients At Equally Low Prices 
Send a 4 oz. Bottle by Parcel Post or Prepaid Express 


KOCOUR CU. 


4720 S. CHRISTIANA AVE. 
CHICAGO 


DAY TOO SHORT? 


SAVE TIME BY SENDING YOUR SOLUTIONS TO US FOR 


IMMEDIATE ACCURATE REPORT BY AIR MAIL. 


ROCHELLE COPPER 


Copper, Rochelle salts 
Free Cyanide, Carbonate 


P 
BRASS SOLUTION 


Free Cyanide, Carbonate 


CHROMIUM SOLUTION 
Sulfate, 
Trivalent Chromium 


, Zinc, pH 


50 


Chromic Acid 





= SPECIALISTS IN SOLUTION CONTROL x * * 


as “Sam”, 
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Personals 





a 
Samuel L. Cole Becomes Sales Via lanager 
of Chas. F. L’Hommedieu & 


Company 


ons 


Chas. F. L’Hommedieu & S ( 
pany of Chicago announce the 
ment of Samuel L. Cole, familiar 
as General Sales Mana 
ing direction of sales in the Ma Offic. 
at Chicago, Branches at Cleve : 
Los Angeles and representatives in JP 
troit, Philadelphia and Bloomingd 
Jersey. Mr. Cole has been with t} 

F. L’Hommedieu & Sons Com; 


twenty years and is well know 
















































































Samuel L. Cole 


industry. We wish to congratulate \ 
Cole upon his new duties as General $ 
Manager of this old established I 

has our best wishes for continued 


G. H. Niemeyer Forty Years with 
Handy & Harman 








At a luncheon in the Drug & ¢ 
Club, New York, Handy & Harma 
tribute to their president, G. H. A 
who on May Ist celebrated his 40t! 
versary with the company. The | 


I 


was attended by 26 members of the 
& Harman organization including 

officers, heads of departments and 
salesmen. C. W. Handy, 
board of directors, speaking for th 
presented Mr. Niemeyer with a 

silver and onyx desk clock to com: 


chairma 


the occasion. 

Though still young, Mr. Niem 
the oldest member of the Handy 
man organization in years 
although there are a number 
who are close to the 40-year ma 
many who have been with the 
20 years or more. 

Mr. Niemever's 
are hoping that he will continue 
long time to come to lead the 
Handy & Harman and serve thi 
try as a whole as he has in the 


associates and 








June. 





















{ Vunning of the Hanson-Van 


Wink nning Co., Matawan, N. J., was 
recen ected President of the Matawan 
Bank Matawan, N. J. 





Business Items 





; Knodel Co. 195 Lafayette St., 

New York, have been appointed Metro- 

presentatives for Maizo Mills, 

I; Circleville, Ohio, manufacturers of 
iaterials, to replace sawdust. 


ylite Corporation, Detroit, Michi- 
gan, manufacturers of electroplating and 
noliehing equipment and supplies, an- 
nou! the removal of its Eastern district 
fice from 30 East 42nd Street to 60 East 
42nd Street, New York City. A. B. Hoefer 


district manager. 


Wilfred S McKeon, president of Sul- 
Products Co., Greensburg, Pa., has 
announced the addition of Paul Revere 
Mogle to the staff of the company. Mr. 
Mogle will be a full-time representative 
the south, and at the moment is in 
the Carolinas, selling the company’s sul- 
phur oxidizing agent, copper stripping 
agent and a cleaner for use previous to 
im plating. 


E. F. Houghton Co. Honors Employees 


In honor of its 75th Anniversary, gold 
emblems have been presented to 
es of E. F. Houghton & Co., oil, 

eather and metal-working products, Phila- 


{ total of 324 men and 77 women hav- 
g long served that company were given 
these emblems by Major A. E. Carpenter, 
President Of these, 110 men and 39 
women have been employed from 10 to 20 
ars 0 men and 15 women from 20 


ind several for more than 


Houghton & Co., started in  busi- 

1865 as a pioneer in the com- 

ses of petroleum, and rapidly ad- 

val nto metal working, having been 

with producing the first commer- 
rburizer to replace raw bone. 

to the metal industry in- 

earch publications such as “Steel 

lreatment,” “Practical Metallurgy 

ers” (still used as a_ textbook 

iniversities)—as well as develop- 

perfection of scientific substi- 

staples, such as modern quench- 

g r fish oils, and sulphurized cut- 

ng to replace lard oils. 

rlection of liquid salt baths for 

ment, the origination and de- 

{ liquid carburizers, and more 

anti-piping compound to in- 

creas ‘t yield in steel making, are 

exa f the company’s contributions 

t tal industry. Branch plants are 

now d in Chicago, Detroit, Toronto 

ngham, England (and other for- 

excepting Germany). 
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“PLATING RACKS 
STILL PERFECT 


AFTER 6 MONTHS’ SERVICE!” 


WRITES 


UNICHROME* 
RACK COATING-W 






Read his enthusiastic report. You 

want to save money by getting 

longer life from your plating 

rack coating. So read what this 

user of “Unichrome” Rack Coat- 

ing-W says... 
“One set of racks coated 
with your Rack Coating-W 
is in use in the cleaning 
and bright nickel cycle; the 
other in cleaning and chro- 
mium plating. They’re still 
in perfect condition (after 
6 months’ service). It’s the 
best material on the mar- 
ket.” 

From many other letters in our 

files come comment after com- 

ment—like “the finest material 

we've come across’’. For in 

“Unichrome” Rack Coating-W 

users find a coating material 

with a combination of advan- 

tages found in no other rack 

insulation ... 

1. Not affected by boiling cleaners or 
plating solutions 

2. Does not blister or crack 

3. Tough—-withstands wear and _ tear 
of normal handling 

4. Contains no ingredient harmful to 
any plating solution 






USER 


5. Cuts costs—by greatly reducing 
frequency of recoatings 

6. Easy to apply—by “dip and force- 
dry”” method 

7. White in color—easy to see how 
completely the rack is covered 

8. Any part of rack can be recoated 
without necessity of recoating en- 
tire rack. 


Write for Bulletin No. 27 
Containing complete information 


Platers without rack dipping and dry- 
ing facilities may have their racks 
coated with ‘“‘Unichrome’”’ Rack Coat- 
ing-W by making arrangements with 
Chromium Corporation of America, 
4645 West Chicago Avenue, Chicago, 
Illinois; Lea Manufacturing Company, 
Waterbury, Conn., or Belke Mfg. Com- 
pany, 747 N. Cicero Avenue, Chicago, 
Illinois. 


UNITED 
CHROMIUM 


INCORPORATED 


51 East 42nd Street, New York, N.Y. 
2751 E. Jefferson Ave., Detroit, Mich. 
Waterbury, Conn. 


*Trade Mark © 
Reg. U.S. Pat. Off”. \ 











THICKNESS TEST 


CADMIUM 
COPPER 
ZINC 
TIN 


Hull & Strausser Method 


A rapid reliable method for de- 
termining thickness of deposit. 


Write for Leaflet 


KOCOUR CO. 


4720 S. CHRISTIANA AVE. 
CHICAGO 
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99.75% PURE 


Stocks of Mutual Chromic Acid are 
available in all principal industrial cen- 
ters, where Mutual distributors stand 
ready to give complete technical service 
supplemented and supported by the re- 
search and development facilities of the 
world’s largest manufacturer of chromium 


chemicals. 


BICHROMATE OF SODA 
BICHROMATE OF POTASH 


UAL CHE 


270 MADISON AVE 


PLANTS AT BALTIMORE AND JERSEY C 








' Se 
" %. | warecetatate 






Write 
Us On 
Your 
Company 
Letterhead 











SS SS 
Se 
Se Soa << 


FREE: 

Five-color beautifully illus- 
trated Brochure showing de- 
signs, patterns and applications 
of the very latest in pre- 
finished metals 


FREE: 


To all respensible manufac- 
turers. samples of any or ail 
American Bonded Metals. Con- 
sultation service on design and 
recommendations given without 
obligation 


Sales Offices in All Principal Cities 





CALET 


5 


FETIES +r 





AMERICAN NICKELOID COMPANY 


8 SECOND STREET 


PERU, ILLINOIS 


Oakite’s Detroit and Chicas: 
Meet 





Forty-six field service re} - 
from ten different States com, be 
Detroit and Midwestern and ¢ : per 
Southwestern divisions of Oakite |] ae 
Inc., recently held their regy A “a a 
Technical Sales Conference at I * 
Shore Athletic Club in Chicag: ‘i 

Discussions during the two-day . 
ence revealed the fact that ~w t 


the greatly increased activity 
working plants throughout ti 
part of which is attributed to 
orders being placed by the G 
produc tion executives are sho 
creased interest in newly developed 

ing materials and methods which helr 
speed-up production. 


Air Associates, Inc., Roesevelt Fj 
Garden City, N. Y., recently { 
that the company would probably locat 
its new factory in New Jersey as 
a suitable site can be selected and a fa 
tory and office building erected 


announce 


Schwartz Mfg. Co., Two Rivers, Wisc. 
buffing wheels and other products, will 
begin work soon on a one-story addition, 
180 x 200 ft. Cost over $65,000 with 
equipment. 


Colonel A. L. Mercer, president and 
H. L. Trembicki, manager of the Metal 
Cleaner Department of the Cowles Deter- 
gent Company announce the appointment 
of George P. Needham as Cowles meta 
cleaner representative in the OQhie terri- 
tory. Mr. Needham is well known in this 
territory as he has been contacting indus 
trial accounts, throughout the state for 





the past several years, and is well qua 
fied in both knowledge and_ experier 


Mr. Needham will work out ef the 


office of the company, in Cleveland, O} 


C. G. Hussey & Co., Pittsburgh, 
have announced the production of cast 
copper anodes in addition to tl 







anodes. The new cast anodes are ava 
able, in any size or shape, through sev 
of the company’s warehouses it 
throughout the country. 


Monarch Cutlery Mig. Co +1 1—24t 
St., Guttenberg, N. J., has let gener 
contract for a new one-story plant, aD 
75 x 100 ft., at North Bergen, N 
Cost close to $45,000 with equipment. ! 
following departments are operated I 
ing, welding, plating, vitreous e1 ing 
grinding, polishing, buffing, barr 
ing, tumbling, descaling, pickling 
ing (alkaline), degreasing (solve! 
quering. Principal base meta! us 


Harold E. Trent Co., anno 
moval of their offices and 
618-40 N. 54th Street to larg: ters 
at 55th Street and Wyalusing ‘A 
delphia, Pa. 


Despatch Oven Co., Minneap 
have announced the appointment 
Capy of Dallas, as district engin‘ 
state of Texas. Mr. Capy’s apt 
represents the establishment of th: 
second sales office of this compa! 
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| igle Elected Udylite 


mang Vice President 

Director’s and 
, ‘ of the Udylite Corpora- 

the ea le Michigan, manufacturers 

nd id polishing equipment and 

‘ts, lirectors of the Corporation 
V. Nagle, Vice 

Ke ( ficials reelected are as 
Board Chairman 

President 

as Vice President and 

a S WVavnard—Secretary 

nt, Assistant Treasurer 

» C. Moor Assistant Secretary 

in- 

as 

i 

n, 

1 

al 

r- 

i 


Lawrence V. Nagle 














Mr. Nagle graduated from the Com- 
merce and Finance Department of the 
University of Detroit in 1926. He joined 
the Udylite Corporation in 1932 after hav- 
ing been associated with several firms in 


a selling capacity. In 1937 he was ap- 
pointed District Sales Manager of the De- 
troit area. Mr. Nagle will continue to 


direct sales in the Detroit district for the 
Udylite Corporation. 


The Zialite Corp., Mt. Vernon, N. Y., 
announce that they are moving to larger 
quarters at 143 Exchange Street, Wor- 
cester, Mass., on June 10. This move 
is being made so that the company may 
take better advantage of the services of 
their technical director, Dr. Ernest D. 
Wilson, who was recently appointed Head 
of the Department of Chemical Engineer- 
ing and Chemistry of the Worcester Poly 
technic Institute. 

The company reports that its sale of 
its nickel plating solution for the direct 
nickeling of zinc and aluminum die cast 
ings has been increasing, with April being 
the largest month in the company’s his- 
tory. The company has also announced 
a new tin-lead solution called “Stan-O- 
Lead”, which is described in the New 
Supplies and Equipment section. 


Flush Metal Partition Corp., 22-14—40th 
Ave., L. I. City, N. Y., metal products, 
has purchased a_ two-story building at 
46-10—llth St., on a site 100 x 100 ft., 
with adjoining tract, for plant, expanding 
present capacity. The following depart- 
ments are operated: stamping, soft solder- 
ing, brazing, welding, grinding, polishing, 
buffing, enameling. Principal base metals 
used: steel, copper, brass, bronze, alu- 
minum, nickel silver and lead. 





®@ Plant visits 





ATTEND 
AMERICAN ELECTROPLATERS' SOCIETY 
ANNUAL CONVENTION 
Dayton, Ohio — June 10-14 


® 25 technical papers 


@ Meet the outstanding 
men in electroplating 











PURE COPPER 


ANODES 
Cee now 
awatlable t# 
CAST FORM 





MADE FROM PURE LAKE COPPER 
Any Size or Shape 


Deposits more quickly and 


smoothly ... goes into solution 
faster... speeds up your 
operations scrap losses 


are practically nil. 
Order a supply from your 
nearest Hussey Warehouse. 


C. G. HUSSEY & CO. 


(Division of Copper Range Co.) 
Rolling Mills and General Offices: Pittsburgh, Pa. 


Warehouses in Principal Cities 











MSVILLEB 
me TRADE UF, 
Pa 

— Est 












MARK 
> 


d 
SNIELSON CO 























they’re equally 


eco 





assuring on a buff wheel. 





99 


MAGIC letters are these in Dun and Bradstreet. and 


Since 1893 


our buffs have been known by the Al trademark, assur- 


ance of quality and workmanship. 


BUY WILLIAMSVILLE BUFFS 
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PERMAG Cleaning Compounds 
Solves the hard metal cleaning 
Problems 100 per cent 


When a tough metal cleaning job comes along that looks 
impossible, let PERMAG go to work on it. 


PERMAG cleans quickly, thoroughly, efficiently and at low 


cost. 















































There is a PERMAG Cleaning Solution for every cleaning 
job in the world. Write us about your problem in cleaning; 
let the Magnuson Research Service work it out for you. Inter- 
view us, no obligation. 


















































PERMAG comscunns 





<<) CORPORATION 
HOYT & THIRD STS. BROOKLYN, N.Y. 


GET EXTRA THROWING POWER! 
yam With Single or Double MULTI-EDGE Anodes 


Hundreds of important plants from 
coast to coast are using and reordering 
Single and Double MULTI-EDGE Anodes! 
Many chrome platers are standardizing 
on them. And no wonder! These 
superior anodes are made by a firm that 
specializes in homogeneous lead coatings 

. . that never tolerates any molding or 
casting processes! 


































































































The homogeneous bond assures 100% 
contact between hook and anode, giving 
absolute conductivity. 























Another big point to remember is that 
every MULTI-EDGE Anode is stenciled 
to show the solution level which should 
be maintained. 









































Order from your supply house rr 
or write direci to 


REPUBLIC LEAD EQUIPMENT CO. 


SCHLUNDT 
7928 Jones Rd. — Cleveland, Ohio 


SAVE MONEY! MODERNIZE YOUR PLANT 
BY MAKING A SMALL INVESTMENT! 


Lupomatic equipment is very inexpensively priced. The 
















































































process is fully automatic. Equipment costing less than $200.00 











produces a job that cannot be duplicated by automatic polishing 
machines costing from $15.000.00 to $20.000.00. 

















Progressive manufacturers are now using the LUPOMATIC 

















process to compete and to meet the strict requirements of the 








trade. LUPOMATIC equipment operates fully twenty four hours 








a day. 











Save and produce automatically the finest finish at the lowest 








cost! 











LUPOMATIC TUMBLING MACHINE CO., INC. 


1510 Bullard Ave. New York, N. Y. 
FAirbanks 4-1870 









































METAL FINISHING. 





American Smelting and Rejfnj 
120 Broadway, New York, have ofor.: 


for sale indium metal which available 


in substantial quantities at price 
$15 per avoirdupois ounce for q or 

. C OF, . . = 
running 99% plus in purity. We me 
ods of production and new sources } 


enabled the marked price red 
dium is being used in bearing 
oil corrosion. 


Eis Mfg. Co., Middletown, Conn.. 
motive parts manufacturer, has | 
operations. Ernest Schwartz,  presid 
has announced that about 75 men wil] 
added to the payroll soon. Departments 
rolling, stamping, tumbling, degreasis 
(solvent), lacquering and _painti 
cipal base metals used are steel and 
per. 


Wiremold Co., Hartford, Conn.. wiring 
equipment manufacturer, has begun wor 
on a 27,000-sq. ft. plant addition. Build 
ing will provide expanded facilities 
production of fluorescent lighting 


ment. Departments: rolling, drawir 
stamping, welding, enameling. Pr 


base metals used are steel and aluminun 


R-S_ Products Corp., Philadelphia, 
announces that W. E. Borbonus has 
placed F. J. Ryan as president and D 
Wyman is the new vice-president and c} 
engineer. He was formerly chief engin: 
of the Industrial Furnace Div. of the PI 
delphia Drying Machinery Company. 


Noblitt-Sparks Industries, Inc., Seve 
teenth Street, Columbus, Ind., radio « 
ment and parts, automobile heaters, 


qu 


plans two one-story additions, for expa 
sion in metal-stamping division 
storage and distribution respectively. Cost 
over $65,000 with equipment, work 
carried out during summer. The followir 
departments will be operated: drawing 
stamping, soft soldering, welding, platir 
hot tinning, grinding, polishing, buffu 
barrel burnishing, tumbling, cleaning (alka 
line), enameling, and painting. Prin 
base metals to be used: steel, copper, bras: 
zinc, and lead. 


Barnard Aviation Equipment ( in 
6 Dawson St., Newark, N. J., aircra 
parts and accessories, has acquired former 
mill of West Knitting Mills, Ashley, Ps 


comprising two one-story units, and W 
remodel and remove present works to new 
location, increasing capacity. Departmer 
rolling, drawing, stamping, soft soldering 
hard soldering, brazing, welding, plating 
sand blasting, grinding, polishing, pai 
ing. Principal base metals 


copper, brass, bronze, aluminun 


Brochsteins, Inc., 3400 Was! st 
Houston, Texas, bank and st 
and equipment, has let genera 
for a new one-story plant, 105 
on Main St. extension, neal 
It will replace a plant recentl; 


by fire. Cost about $120,000 
ment. Departments: soft sold: 

soldering, brazing, welding. ~ f 
polishing, buffing, barrel burnis Jan 


cipal base metals used: ste 
brass, bronze, aluminum. 
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Anodes 
. Prices, except silver, are per Ib. f.0.b., shipping point, based on purchases of 2,000 lbs. or more, and subject to changes due to fluctuating metal markets. 
D eames COR oc incacehsaeerevacexeewauunaetnest 215¢c. per lb. NICKEL: 90-92%, 16” and over 45 per. lb. 
Electrolytic, full size, 1654c.; cut to size 165%c. per lb. 95-97%, heap Se 46 per lb. 
-olled oval. straig oe 2. 99% -+cast, 16” and over, 47c.; rolled, de- 
Rolled oval, straight, 17%c.; curved nt per Ib. polarized, 16” and over, 48c. 
BRA RMR, S25, Nits W SreC S's OIA aS ee SARS inlets R 18%c. per lb. Siver: Rolled silver anodes .999 fine were quoted from 38c. per 
nc; Cast ....--ssccccccsceescccsnccccenccvens ll c. per |b. Troy ounce upward, depending on quantity. 
Chemicals 
These are manufacturers’ quantity prices and based on delivery from New York City. 
ne eS | Re er eee lb. 08 Gum, Arabic, white, wder, Is. lb. 125-.14 
Acid, Boric (boracic) granular, 99.5%, bbls. ...... lb. .053-.059 Sandarac, prime, phn . hee ae lb. 50 
Chromic, 99%, 100 lb. and 400 lb. drums lb. .16%-.17% 
Hydrochloric (muriatic) Tech., 20°, carboys ..... lb. 027. Hydrogen Peroxide, 100 volume, carboys Ib. 20 
Hydrochloric, C.P., 20°, carboys ................ lb. .08 
edeolinewic, 90%, BEM. 0... ec ccccccccccesss. . or2g 4 Saiphate (Coppers), Oe. -— _ 
ae ee UN on chad ee cea ews taeele aie lb. .06 Lead, Acetate (Sugar of Lead), bbls. lb. 11-13% 
Nitric, 42°, carboys rh adic lb. 075 Oxide (Litharge), bbls. ..... lb. 125 
Oleic (Red Oii), distilled, drums Ib. = .075-.085 
ea Se aera en: lb.  .12-.14 Magnesium Sulphate (Epsom Salts), tech. bag .. |b. 018 
Stearic, double pressed, distilled, bags .. Ib. .10%4-.1114 Mercury Bichloride (Corrosive Sublimate) lb. $1.58 
single pressed, distilled, bags ......... lb. 10-.11 Mercuric Oxide, red, powder, drums Ib. $3.06 
L _ triple pressed, distilled, bags ..... . Ib. 13%4-.14% Nickel, Carbonate, dry, bbls. lb. 36-41 
Sulphuric, 66°, carboys ee eT re lb. 025 Chlorid bbl Ik 18-.22 
Alcohol, Amyl, (Fusel oil, ‘ref'd), l.cl., drums ... Ib. 175 ngage ” ts 
Butyl-normal, l.c.L., drums oe . |b. .095-.105 ror oa +. _ , > oe 
Denat., S.D. #1, 190 pf., 1-18 drms, wks... gal. "335 ee re sacieass a 
Diacetone, pure, drums, jel. OES lb. 10 Paraffin _ Tb. .05-.06 
Methyl, (Methanol), 95%, drums, l.c.l... gal. 36-.38 Perchlorethylene, drums . - 08% 
Propyl-Iso, 99%, l.c.l., drums gal. Al Phosphorus, red, cases lb. 42 
Propyl- ee ee ee gal. 70 yellow, cases lb. 40 
Alum, ammonia, granular, bbls., works ........... lb. 035 Potash, Caustic, 88-92%, flake, drums, works lb. .07%-.075 
Potash, gramulon, While, WHUUB..... .. io. c.cccecies lb. .0375 Potassium, Bichromate, crystals, casks lb. 09% 
Ammonia, aqua, 26°, drums, carboys ............. Ib. .02%4-.05% Carbonate (potash) 98-100%, drums lb. 06% 
Ammonium, chloride (sal-ammoniac), white, granu- Cyanide, 94-9695, CROOD .......ccccscccccoccce Ib. scarce 
lar, SSR © Oe ia a os Uy 3a Se Ib. .0521-.075 Pumice, ground, bbls. .. lb. 03 
A, I I 6 oh cs cst ne namiceaa aes Ib. .035-.05 
Sutphocyanide (thiocyanate), pure, crystal, kegs. .lb. scarce Quartz, powdered .- ton $30.00 
Sulphocyanide (thiocyanate), com’l, drums db. “ Quicksilver (Mercury) 76 lb. flasks flask $90.00 
Antimo i i 
penned Chloride (butter of antimony), sol. » - Rochelle Salts, crystals, bbls. lb. 24% 
ee an, eg ee ee ee ee E me Rosin, gum, bbls. Ib. 5.25-7.75 
Barium Carbonate, ppted., I.c.1., bags, works ..... lb. .03 *Silver, Chloride, dry, 100 oz. lots oz. 32 
ee ioe ill aes drums, works = 4 Cyanide, 100 oz. lots oz. 33% 
sichains yp ES wee eee rec cee en cenns : canted Nitrate, 100 oz. lots sees oz. 27 
Cadmium Oxide, I.c.l., bbls ..... .............. lb. 85 Sodium, Carbonate (soda ash), 58%, bbls. . Ib. 0235 
Calcium Carbonate (Ppted. chalk), U.S.P. Ib. .05%-.075 Cyanide 967%, 100 lb. drums ae Ib. AS 
Carbon Bisulfide, l.cl., 55 gal. drums ............. lb. .05%-.06 Hydroxide (caustic soda) 76%, flake Ib. 0355 
Carbon Tetrachloride, 1.c.]., drums gal. 73 Hyposulphite, crystals, bbls. - Ib. 035-.065 
Chrome, green, commercial, bbls. ............... Th. 9] Metasilicate, granular, bbls. Ib. 0335 
Chromic coulphate, drums db. 26% Nitrate, tech., bbls. - 029 
Cobalt Sulphate, drums Ib. 65 Phosphate, tribasic, tech. bbls. Ib. 0295 
‘Coane, Ancien (verdigris), bbls. lb “95 Pyrophosphate, anhydrous, san Le. Ib. .0580 
i og 53/55%, bbls. lb. 16-17% Sesquisilicate, drums rent . Ib. 0425 
Cyanide, Tech., 100 Ib. bbls. Ib NRE sc ang hc: RE OE ROR? ae Pe ~ 3 
Sulphate. Tech. crystals, bbls. ‘Tb. 051 Sulphate (Glauber’s Salts), crystals, ‘bbls., works lb. 0135 
Cream of Tartar (potassium bitartrate), gran., bbls... Ib. 31% Sulphocyanide, drums Ib. 39-.35 
Crocus Martis (iron oxide) red, tech., kegs ..... Ib. a7 Sulphur, Flowers, bbls., works Ib. .037-.0410 
Diberyl Phthalate, lc.l., drums peut Ib 195 “Tin Chloride, 100 Ib. kegs Ib. AO 
Diethylene Glycol, lel., drums, works .......... Th. 155 Toluene (Toluol), pure, drums, works gal. 30 
Dextrine, yellow, | RE Ib. 05-.08 Trichlorethylene, drums me 08% 
i ot ee Seb eee F sg SE inn 5 bn seens 605 es sceerancawns Ib. 03 
mery Flour (Turkish) atl _ db. 07 
Ethyl Acetate, 85%, l.cJ.. drams 2 1b 75. 085 Wax, Bees, white, bleached, slabs § 500 Ibe. lb. .38-.40 
Ethylene Glycol, ‘wy drums, works pits Ib. 2 Bens, yellow, arnss 4 —a 
Pee oS Ae ee ens , 17-.20 Carnauba, refined, bags lb. 59-.7] 
Flint, powdered Montan, bags Ib. .25-.30 
Fluorspar No. 1 ground. 97-98%. pee ao Spermaceti, blocks Ib. 24-27 
Fuse! Oil, refined, drums ihn nhs RAMEE, - 125-14 Whiting, Bolted Ib. 025-.06 
"Gold, Chloride ____ . ne ee ae (Xylol), drums, works gal. 39 
Cyanide, potassium 41% KS ACROSS pene $15.45 Zinc, carbonate, bbls. . Ib. .14-.17 
venide, sodium 46% — $17.10 Cvanide, 100 Ib. kegs lb. 33 
= ’ Pa Chloride, granular, drums lb. Of 
“Sect to fluctuations in metal prices. Sulphate, crystals, bbls. lb. 04 
1 | . e . 
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ATION OF BUDGETS 
0) an YOUR PROBLEM? (URUUS BL . 


Your business... in at least one respect... 
is no different from others: Your market- 
ing problems are constantly changing. 
You must ever be on the search for new 
ideas . . . for new wa¥Ys to get results. 


No doubt several of your immediate prob- 
lems are indicated here ... all of those 
shown will be threshed out at the 18th 
Annual Conference and Exposition of the 
National Industrial Advertisers Associa- 
tion, at the Hotel Statler, Detroit, Septem- 
ber 18, 19, 20. 


Plan now to get the up-to-the-minute facts 
on the latest ways to do a better industrial 
marketing and advertising job. 


All Industrial Marketing Executives 
are Invited to this Conference 


INMOUSTRIAL 
™ ADVERTISERS 
t ASSN 


1940 INDUSTRIAL ADVERTISING CONFERENCE 


DETROIT... HOTEL STATLER .. . SEPTEMBER 18, 19, 20 
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duranifte Today’s Finish For Today’s Produ é 


A REVEALING TEST 


. re . ve 
a ‘ ; 
" = o * 
meaeNv , 


Zapon’s new, clear, ‘‘Burn- 
Resistant” Duranite S-413 gives 
remarkable heat resistance with- 
out loss of other qualities. 

S-413 is water white in color. It 
has excellent adhesion, high resist- 
ance to abrasion and inhibits spot- 
ting out. S-413 may be baked 15 


to 20 minutes at 275° F. and is used 












on brass, bronze, copper and other 
metals. Here’s another Zapon 
number well worth looking into. 
Why not write for a finished 
panel and try it out yourself? Ap- 
ply a lighted match to the coated 
side of the panel until the match 
burns out. Allow the panel to cool. 


Wipe off soot and examine. 




















ATLAS POWDER COMPANY 








EASTERN SALES: 
ZAPON DIVISION 


Stamford, Conn. 














WESTERN SALES: 





North Chicago, Ill. 


ZAPON-BREVOLITE DIVISION 
ATLAS POWDER COMPANY 
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Blushing of Lacquers 


The start of hot, humid weather within the next few 
weeks, has for many years been attendant with “blushing” 
or “blooming” of nitrocellulose lacquers. This phenomenon 
is caused primarily by the cooling effect engendered by the 
evaporation of the solvents used, resulting in the surface 
film temperature dropping below the dew-point of the sur- 
rounding atmosphere. The chilling, therefore, results in a 
precipitation of moisture on the surface of the work and 
finally this moisture precipitates either nitrocellulose or 
resin from the film. 


Films that have blushed during drying possess, there- 
fore, poor mechanical properties and are not fit for use. 


Obviously, a complete cure of blushing troubles can be 
effected by air conditioning the room in which the lacquer- 
ing is done. However, this is usually not economically prac- 
tical and other means are employed to overcome blushing 
troubles. These include the use of retarders which are sol- 
vents for nitrocellulose and resins, which have sufficiently 
low evaporating rates to remain in the film after the tem- 
perature has risen above the dew-point and the moisture 
has left the surface and which may bring about a re-solu- 
tion of the nitrocellulose film. In some cases, they may be 
used to retard the rate of evaporation so that cooling below 
the dew-point does not occur. The use of retarders with 
clear lacquers for coating brass or oxidized finishes may re- 
sult in staining of the work and other means must be em- 
ployed to obtain proper work 


Other means for overcoming blushing are: warming of 
the work before finishing, letting the work dry in its own 
atmosphere or warming the work after lacquering. 


The availability of better solvents, new resins and in 
many cases, non-nitrocellulose finishing materials, is lead- 
ing to a gradual disappearance of this age-old grief of the 
finishing room 








LANGDON, 


Publisher 


LTER R. MEYER, Editor 











































































































































































































































































































































































































































































































New Conception of Petroleurn 
Solvents and Thinners’ 


By Edward M. Toby, Jr. 


Imerican Mineral Spirits Company 


It is the 


organization engaged in the 


primary tunction of an 
manutac 
ture and sale of technical products, o1 
even of an entire industry engaged in 
kindred work. to keep abreast of th 
fields served by 
develop thei 


products ilone with develoy 


advances in those 
them and to ittempt to 
yments in 
the industry they serve. They should 
also follow advances in their own field, 
advances 


so they can interpret thes 


in the development of new, lower 
cost, and superior products for thei 
consuming trade This is particularly 
applicable to us in the petroleum in 
dustry in our dealings with your own 
industry Our lrontier is 


SIT ill brie leed « 


ds a whol and, 


COMMON 
Np ired to our industry 
unless we pay pal 
attention, 


ticular developments in our 


industry might come to your 


ittention 


neve 


It is my Opinion that the petroleum 


industry. insofar as the manufacture 
of solvents and thinners is concerned. 
has reached a crossroads on the path 
to ultimate perfection, and that we 
who are engaged in that industry must 


vive care. study, and consideration to 
the choice of the 


followed 


propel course to be 
Lhe petroleum industry s now in 
the middle of the 


morphosts This 


process ol meta 
industry was for 
merly primarily concerned in. taking 
a barrel of 


theretron 


crude oil and refining 
by purely physical means, 


useful 


lubr ca 


only those products which were 
for propulsion, illumination. 
tion. and for transfer into heat energy 


Poday the 


( h Wein 


picture is changing, and 
Foday the 
s interested in the transformation, by 
methods both chemical 


rapidly. refiner 


and physical, 
of that same crud 
that are suitable, 
physical standpoint, lor use in many 
fields than thos in 


oil into produ ts 


from a chemical and 


more diverse 
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A very interesting and timely article 


discussing the work of the petroleum 
industry in making new solvents for 


Methods 


solveney eval- 


organic finishing materials. 
for producing solvents, 
uation, drying time tests, corrosion 
tests, odorless thinners, and coal tar 


substitutes are discussed.—Ed. 


which the produc ts of pe troleum could 
other 


petroleum industry is not 


formerly — be employed. In 
words. the 
interested in petroleum as furnished 
by Nature, but it is more and more 
interested in the conversion ol 
natural petroleum into definite syn 
thetic organic chemicals by means of 


molecular rearrangements 
Petroleum Is Complex 


Petroleum. or crude oil. 


from. the 


as if comes 
eround is fundamentally a 
highly complex homogeneous mixture 
of hydrocarbons of different eroups. 
the constituents of each eroup ranging 
over a wide range of boiling 


hese 
the paraflin, 


points. 
hydrocarbons are primarily of 
naphthene (closed satu 
rated cyclic hydrocarbons). and aro 


matic series, the ceographical source 


of the petroleum largely being instru- 
mental in determining the 


ot ore t h 


pp reentage 
eroup present. 

called for the 
separation of these hydrocarbons into 
different b viline 


Refining procedurt 


fractions by simple 
distillation. The first fractions were. 
by necessity, very wide. such as easo- 
line and kerosene, but these fractions 
were narrowed to close limits in ordet 
to furnish industry with close-boilineg 
fractions, such as thinners. diluents. 
extraction and cleaning solvents. ete. 
In answer to a demand from the auto 
motive field for more asoline per 
barrel of crude, the process of crack- 
ing (thermal decomposition) was de 


veloped, and this process marked the 








ME 1 





AL 










meddl 
petroleum molecules and 
into other products. At { 


was intended only to 


first attempt to 


vield. but it was 


that in this process the cl 


casoline 


product undergoing cra 
in the manufacture of not 
but a better motor fuel 
tonation standpoint. 


You have 


newspapers ind in your tt 


doubtle S< 


refining 
change the 


reining 


~— new processes 
whole story 
Today. these pl 
Or contempl ited, are many 
but the principal convers 
can be classified as follo 


many other processes | 
ind complicated to mentor 
Hydrogenation Cat 


Dehydrogenation 


Polymerization Hyd 
Alkylation 
Isomerization Dey 


\romatization 


Cyclization Sol 


Some ol the processes 
ivtic, and some are non 
all have the same con 
rearrangement ol the 
molecule into some ot! 
molecular structure mo: 


with modern demands 
Hydrogenation 


Hydrogenation is. as 
addition of hy 


hydrocarbon molecule at t 


| lies. the 


unsaturation. Follow 
cracking 


be made to order. SO 


a finished prod 


thinners ot high solvent 


sO prepared, but this was 
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ty of the finished prod 


ess is catalvtic. 





iydrogenation 


removal of hydrogen 
ile and is accomplished 
f the carbon chain ot 
upon conditions. This 


eithe catalvtic or non 


Polymerization 

involves the building 

3 lecules into larger ones. 
nes in commercial use 

iffinic and olefinic hy 

to and including butane. 
butadiene. This process, 

ind thermal, produces 
hydrocarbons. Some 

this process give prae 
iromatic hydrocarbons 
e day find a place in 
is well as a base for 


d organic synthesis 


ilkylation 


is of utmost importance 
ilitary standpoints today. 
process by which = iso- 
base of super-aviation 
Such ‘alkylation is 


resence of sulphuri« acid. 
] 


~ ired. 


chanies thereof are 


tremely high 





consideration lately because of its ex- 


antiknock 


character 


f 


tics. 
7vT OP ue 
a. - we. 
“rr 
H , du H 
I 1 | 
oe es ee 
I | l 
H H H 


ye 
4 


Solvent Extraction 


This process is of the utmost impor- 
tance to your industry in that it is the 
source of your high-solvency naphthas 
as today commere ially procurable. In 
the strictest sense of the word. this 
process Is not a conversion process, 
but a purification or isolation process. 


Many 


used to improve the quality of lubri 


solvent processes now being 
cating oils depend upon the selective 
characteristics of the sol 
In light-oil refinine. 


extraction with sulphur dioxide is em 


solvency 
vents employed, 
ployed. Sulphur dioxide exerts pret 
erential solubility for aromatic hydro- 
carbons when the extraction is carried 
on at low temperature. In essence, 
during commercial practice a long dis 


tillate is treated with sulphur dioxide 


| Go Beg H H 4H H 
1 1, 1 r “0. + ! | | { UH 
-C-C-+-CeC + (So ——»pH-C-C-C, oe 
] { yo *O ' _— 
I H H H H Ss 
0° *O 
H 
YLENE I SULFURIC ALKYL ESTER 
ACID 





Ht = 
iol 
ee 
oO 
oO 


nr oniase 
SULFURLU 


ACID 


reaction is being taken 
today, and many such 
w under installation. 

in also be thermal, and 
ess is now being used to 
eohexane—an isomer of 
las come in for much 


C FINISHING SI 


H 
' 
He €C «- F 
H 
\ 
H H H-CeH Hi 
| \ \ i 
+H-eC-C-C—C——Cei 
\ | \ | 
H H H H 


H-CeH 
' 
H 
ISO - OCTANE 
at low temperature 


60° F.) and the 


then removed from the raflinate. The 


(approximately 


sulphur dioxide is 


remaining extract is then fractionated 
into the desired boiling ranges, and 
vou have your high-solvent naphthas. 


This process has its disadvantages. 


CTLON 








namely ° 


i. The process is dependent upon 
the segregation of a crude, the distil- 
late of which boiling between 100 
and 400° F. 


hydrocarbons. Such crudes are scarce: 


is rich in natural aromatic 


segregation of erudes is always 


difficult: and these crudes are often 
found at points which make their com- 


difhieult. This 


process of extraction will take distil 


mercial — utilization 
late containing from 18 per cent to 35 
per cent of aromatics and yield finished 
solvents containing 50 per cent to 90 
per cent, 


2. This process, because of the low 
temperatures necessary for successful 
operation, is both costly to install and 
to operate. 


The other processes are also of ereat 
importance, both at the present and 
potentially, but lack of time prevents 
my discussing them in detail. 

These conversion processes are part 
of the petroleum industry as a whole 
and are designed primarily to facili 
late the manufacture of bulk products 
and not the specials required in yout 
specific field of endeavor. However. 
in conjunction with these conversion 
processes it has been found that many 
products needed by your industry can 
be prepared synthetically, resulting in 
many cases in the manufacture of 
products of greater purity at costs far 
Alcohols. 
ketones, 


aromatic hydrocarbons, e@lycerin. syn 


below prevailing levels 


esters, fatty acids, ethers. 
thetic rubber, resins, ete.. can now be 
manufactured from petroleum, and 
products so manufactured may replace 
to a large extent those products now 
oidet 


being manufactured by the 


proc esses, 
Ethyl. butyl, and the 
higher alcohols are produced from the 


isopropy l. 


olefinie content of cracking eas, these 
products often being used as the start 
ing point in the manufacture of other 
materials, such as acetone and di 
methyl ketone. 


pared from their corresponding olefins 


Some olycols are pre 


and are also by-products of ethylene 
chlorhydrin and may be produced di 
rectly by the chlorination of ethylene. 
One of the most important products 
manufactured synthetically from 
petroleum recently has been glycerin. 


this being manufactured from. erack 
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pe trol un 
industry ( 
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lacquer 1 


rreatly 


Pherefore 


mn) strivil 


servicing 


i very definite 


industry plu 


CONVETSIOT 
svntheti 

utilization 
il] proper 
work desi 


tion and use 
irbor thinners 


or shall they 


the 


narrow co 


thinners noy 


the rolden 


new 


or what has 


Petroleun 
will do 


We 
both roads 


derive the 





pe trole um deve lopme nts 


tention to 


nd to avail 


ucts which 
ye riethce 


industry 


otlered vou 
methods 


the 


produ Is 


ce ptatole tron 


nners are 


ot probability that 


protite d most tron 


What Road to Take 





industry 


prod its 





h ive 


manutacturin 


themselves 





Vl I 





industry sessing a solvene, fo 
der ice l ellulose bordering 
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e\ tluation and definitio: 
n almost speak in different laneua 


ilmost iri\ 


iften leads to confusior 





decades have seen a 
vi lopment in’ mechan- 
nechanical methods of 


nic finishing materials. 


s 


nd automatic spraying 
coaters, dipping ma- 


ral machines and othe 


ween greatly perfected 
widely used. It is un- 
ue that such devices al- 
uction. Where volume 


q . st be accomplished. it is 
| 


they be used. However. 
| probably always will be. 
quantities of finishing 
plied by brush. This 
lustrial as well as archi- 
cations. esper ially where 
nnot be taken of the mech- 
ds, either for reasons of 
ise the equipment does 
lly lend itself to the par- 
if work. 


ls that any knowledge 


shine is ine omplete with- 
formation or actual ex- 


brushes and brushing. 


r small sections the 
brush 1s required, 
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Care of Brushes 


By J. G. Shelton 


This is a practical paper giving hints 
on the proper use, cleaning and storage 
of brushes. 








Fig. 2. The correct brush 
position, 


It is the purpose of this article, there- 
fore, to review some of the facts per- 
taining to this highly interesting sub- 
ject, with special emphasis on the 
selection, use and care of brushes for 
applying paints, lacquers, enamels and 


other organic finishing materials. 
Use of Brushes 


The first point to consider is the 


selection of the proper size and type 





» 


Fig. 3. Proper cleaning requires 


complete removal of material 
from bristle . 


SECTION 


of brush. both from the standpoint of 
the kind of material to be applied and 
the surface to be finished. Some ma 
terials. jsuch as varnishes, must be 
flowed on, in contrast with those which 
are brushed in or worked. In_ the 
latter class are the oil base paints. 
Flowing requires heavy bristles, with 
large carrying capacity in order that 
the surface be covered quickly and 
smoothly. For large areas a_ large 
brush must be used. Smaller areas 
call for proportionally smaller sizes. 
For grooves and recesses and where a 
sharp line must be met, the brush 
should have a sharp chisel, that is. it 
should be tapered to a thin edge. 
When a brush is first used. it) may 
shed a few bristles. 
before work is begun. shake the brush 


vigorously and, after dipping in the 


To remove these 


material, draw it across a rough sur 
face a few times. If the brush is of 
eood quality and if it is not abused 
in handling or cleaning, no more 
bristles should fall out after this treat 


ment. 





Fig. 4. Misused brush showing 
rounded ends and flared and 
fishtailed bristles. 
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| dull hlade 18 used fo remove 
aceun ulations ol material from 


the binding 


hould be held li 
isil n th hand. in a 


htly and 


position =1tn 


lar to that of a pencil, with the 
bristl ikine a forty-five degree 
ingle with the surface. Round brushes 

well as. flat types must never bye 


stroked edgewise lo do so will round 


over the ends of the brush Wide 
brushes used on narrow surfaces will 
how wear on the center bristles and 
produce fishtailing In order that the 
hape ol the brush not be destroyed, 
t should be turned over occasionally 


that both 
ping the 


sides weal evenly 
brush too 
ishin mat 


hard and 


Dip 
deeply in the fin 
rial. bearing down too 


painting overhead surfaces 


lor long 4 xls will cause a brush to 
leak lf leakine oceurs. the brush 
ist | squeezed out to remove. the 


iterial Where it is possible, 
brush should not be used with more 
color of 


thar anne 


type or finishins 


materi il 
Care of Brushes 


lo obtain the lone and satisfactory 


rv ice which ny cood brush Is cap 
ible of @iving. it is necessary that care 
cere ised i! cl thine and storage 


With respect to 
portant 
lyrust Lye cleaned 


irdless of the 


cleaning. one of the 
that the 
ilter 


poms is 
immediately 
time which is 


it is employed wan 


Not only is it easier to remove fresh 
nt. but old dried paint will caus 
brush to flare and mat and cons 

quentl quickly ruin the brush for 

clean, smooth and efhcient painting 
lhe best cleaner for a brush de 
pends on the kind of material which 
I ay removed from the bristles 
bor | or varnish base paints, tun 
pentine is one of the best cleaners 
Petroleu spirits, white = gasoline 











should 


may also bye 


used. Lae- 


(ethyl rasoline 
ind ke rOsetie 


mMuers 





avoided ) 


require lacquer thinner. In 


“Ome Cases where 


thinner is not avail 
ible. acetone ol a 


ind ale ohol Is 


mixture ol acetone 


effective as a lacquer 


cl ner, Shellac Is removed with al 
cohol. Brushes used with cold wate 
paints, ilcimine. whitewash and sim 


ilar water vehiel 


materials should be 
cleaned with warm water. followed by 
i rinse ol 
small amount. of 


added. \ cood 


cleaning any brush is to use 


warm water to which a 


vinegar has been 


rule to follow in 
the thin- 
ner recommended for the finishing ma- 


terial. In addition to various. thin- 


ners there are a number of commer 
cial brush cleaners on the market 
which are inexpensive and effective. 
One type of cleaner is an emulsi- 
fiable solvent which is a solvent for 


the finishine material and 
be rinsed off with 
When cleaning 


tial that a sufficient amount of thinner 


which can 
water. 


brushes, it is essen- 


he used to remove all of the material 
from the bristles. However. all the 
should not be used at 
Work the dirty brush in a small quan- 
tity of 


thinner once. 


thinner. usine the 


fingers if 


U 
necessary, Remove 


as much liquid as 
possible by squeezing and then gently 
bat the bristles board. Re- 
peat this until the 
shows that the material has been com 
pletely 


cumulation of 


against a 


operation thinner 


removed If there is an a 


the bind- 


material near 


ing it mav be removed with a dull 
blade. takine care. however. that the 
bristles are not cul 


Storage 


After 


lor storage the 


cle ine and in 


preparation 


should — be 


brush 
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{ well-cared for brush showing uniform and com 








Praper “Wrap pe 


ready for storag 


smoothed into shape and | 
ly wrapped in 


bristles flat 


heavy 


paper t 
and smooth 
Wrapping paper n 
There are also papel conta 
spe ifically tol the 
brushes 


pur] 
used in applying 
paints, linseed oil is worked 
bristles before Wrapping an 
brush is suspended in a \ 
same oil. Brushes should 
hung by the handle during s 
laid flat or in such 
as to bend the bristles. N 


or those which are 


neve! 


stored 

he kept in a cool place wh 
Moth repell 
where there is dar 
bristles being attacked. 


\ well 


ind must be 


from moisture. 


he used 


made brush is 
treated as sue 
rent selection plus careful 
brush economy and satisfa 


finishing. 
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i | -hing system. installed at 

\ ilmers plant, Pittsburgh, 
ple te equipment for clean- 
fing. drying, painting and 
tions in the production ol 
which 


containers, range 


i” da. 's Se deep to 


1” deep. The entire sys- 
ineered and coordinated 

| Rk. C. Mahon Company, De 
Mich.. to meet the manufactur- 


requirements in the ap- 


two coats of synthetic 


the finishing process. 


sformer containers are car- 


h the system. on a mon- 
suspended in an in- 


They 


and 


sition. pass through 


rinsing rust-proofing 


the system. then through a 


fired drying oven into a 
lter” spray booth where the 
Is spraved by hand. The 

then carried into” and 


i baking oven where the first 
ked at a temperature of 
lhe conveyor then carries the 
of the 


ind 


oven, through a 


into a second “hy- 
spray booth, where the sec- 
| coat is applied, and thence 
iking 


ined at i 


oven where the final 


temperature of 


eyor then carries the pro- 
which is 
The 


rinsing stages are heated 


unlo iding Zone 


the loading area. 


] 
| 
(l 


immersion type gas heat- 
h the gas is burned in 
red in the solution in the 
rust-proofing section be 
by a direct-fired eas heat- 
n which the gas is burned 
the processing chamber. 
l of heating eliminates con 
the 


ipment, and also provides 


scale on 


tild up ot 


| 


ms for rust-proofing in 
the 
the 


rned from the atmosphere 


chamber. due to 


laroe percentage of 
ess stage, 


and. processing 
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Finishing System at Allis-Chalmers 


By F. R. Anderson 


Detroit. Vichigan 


is accomplished in partially reduced 


The 


of these tank heating units are 


eas burners on all 
fitted 
with complete safety and temperature 
The 
units are designed to automatically cut 
off the the 


pilot lights are extinguished, or when 


atmosphere. 


control systems. safety control 


main gas valves in 


Case 


electric current fails or eas 


pressure 
drops below a predetermined point. 
The temperature control units are de 
signed to maintain an operating tem 


the tanks of 


Gas 


perature in approxim 
ately 180°] de- 


siened to operate on a high-low opel 


bur ners are 


ation. 

At the exit end of the washing. rust- 
proofing and rinse units, an automatic 
blow-off is 
trained 
the 
This is a very necessary operation to 
the 


ter before 


provided to remove en 
held in the bottom of 


transtormer containers. 


wate! 


inverted 


removal of all 
the drvy-ofl 
In this installation the blow-off air is 


insure excess Wa- 


entering oven. 





Fig. 1 General view of} com plete 
in. the 
(Courtesy the R. ¢ 
Cr Ien 


taken the 


combustion air for all of the gas burn 


from blower that) supplies 
ing equipment. 

The dry-off oven is heated by means 
of a direct-fired line burner mounted 
on the floor of the oven and designed 
to operate on high-low operation. lt 
is fitted with complete safety and tem 
perature controls to maintain an op 
erating temperature of 350. 
“hydro-filter” 
are of the open top, down-draft type 
fitted full flooding curtains so 
that the entire back of the booth is 


flooded with water. All over-spray o1 


The two spray booths 


with 


pigment is removed from the air in 
the section of the 
filter before it 
through the exhaust fans. 

The bakine oven, for both first and 


is heated by 


centrifuge hydro 


chambers oul 


passes 


second coats, means ola 


surface combustion direct eas-fired air 


heater designed to burn eas in_ th 


combustion chamber. and circulate 


the heated air and products otf com 


finishing system. showing spray booths 


foreground. 
Vahon Co.. Detroit. Mich.) 
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bustion through the oven p 
heater system is designed 
late a considerable amount 
handled from the oven so 
the heat therein. The oas 
blower equipment is instal 
floor directly below th 
ind is equipped with com; 
ind temperature control. 
This finishing system was 
to do a specifi job thor 
economically. At its norn 
speed of 3 ft. per minute 
fifty transformer containers 
The CONVEVOr Is equipped Wit 
able speed drive whi h pe rl 
veyol speed range of apy 
50° above and below nor 


iting speed. 


I : kntranee end ol first and 


oal spra hooths ol the 
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Spraying Equipment Finds ” 
. f F A) if = \\ 
Many Uses E iil Dil ie A / \ 
Uses I spray equipment range ill A 
the way from the treatment of flour in 
the process of baking doughnuts. to 
ihe application of the finish on th An ideal finish for products which are to 


lant type locomotives 


be subjected to frequent handling since it 


Perhaps one of the most unusual : x E 
isetleun of. the coninsind.in thet in is highly resistant to body acids. 
several cereal mn ya — i the) E a & => Air dries in usual lacquer drying time but 
infuse the cereals with a solution of yw i 

Yj maximum resistance may be hastened by 
vitamins through th medium of th ¥ 
Uj) : 

spray equipment y -_ force drying. 

In anothe plant where cereals are od fe 
prepared the equipment ts used for ay s \4/ May be used on brass, copper, bronze 
spraying a solution which causes th { oxidized copper, gunmetal, iron and stee! 
roduet o tur T LI ro ° : 
£ a b, | i beautiful brown 5 as well as polished copper, aluminum 
when rmaKes —e 


Then there is & grain concern. em and nickel. 
po Phe ' 0 gp pl tl a 7 | Produces a hard film, extremely durable 
them of vermin before loading to wear and tear. 

Pinoechio and Shirley empl dolls Atk for } f A 
favorites of the juvenile world. receive t 
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paratior eoreert uses thre equ pment 
Another use somewhat out of th e 


oramary ~ na the plant of a 





sportin Oo nulacturer. who et 
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tion with the discussion on caleulatine the 
nt of reduced organic finishing materials 
ed in the March issue of METAL INDUSTRY 
ishing Section, pages 176-7) the author, Mr 

has prepared the following chart, based 


ruation No. 3. 


Eliminating the necessity for 


ealeulations. the chart provides a rapid 


Non- Volatile Solids Chart 


graphical determination of solids content in reduced o1 
To obtain this datum. it is only 
of the 
solids content of the unreduced material on the left hand 


eanic finishine materials. 


necessary to connect with a straight line the value 


scale and the value of the reduction ratio on the rieht hand 


scale at the 
value of the solids content of the reduced material. 


scale. This line will intersect the center 
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New 


Wood Stain 


rey 
irers 


penetration, 


of Atlas 


ad to | 


teur-outs are 


tain. TI 


Powder Co.. 
innounced — the cle 


i new wood stain 


have sealing ef 
addition 


Phe 


eflectiveness 


in 


wood stains. 


of 
unusual 
resin cle 


synthets 


the 


iin pow ders 


water solu 
An outstanding tea 
the 


n is elimination 


ork inasmuch as 


stains’, re¢ 
of the 


Ze is il 


tration sul 


n the subsequent 
surface condition 

claimed 
he stain may be 


usual methods and 


techniques are neces 
ir water-white liquid 
that the 
the job 


is prepared a 


desired 


wood panels, wi 
tten application to 


ind others in 


New Spray Line Marker 
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Co, sete 
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from 2” to 6” in width at the rate of 


one 
to four miles per hour, depending on the 
condition of pavement or floor Equipped 
with a %, H-.P. gasoline engine and fow 
pneumatic tires, the unit is easy to handle 
The operator has a clear view at all times 


of the old stripe or the guide lines laid down 


\ 12-gallon material pressure container is 


said to keep the spray gun supplied with 
material. 

Complete details and prices on this unit 
may be had by writing for information on 
No, 240 spray line marker 


Treatment for Galvanized 
Coatings 
Ne llson. ¢ hy 


mical Co., Benson & Bellevue 


Sts.. Detroit, Mich... are marketing a ma 
terial called “Galvaprep’, for treating zing 
irfaces) previous to painting, and other 
organic. finishing 

The primary function of the material is 
to treat various zine surfaces so that maxi 
mum enduring adhesion can be obtained be 
tween the organic finish and the zine sur 
face \ chemical reaction takes place be 
tween the Galvaprep chemicals and the zin 
surface converting the surface into a hard 
inert, etched surface receptive for the coat 
ing. The solution is said also to remove o1 
neutralize corrosive agents that mav be 
harmful to the paint 

The material is diluted with an equal 
ume of water and the parts may be either 
immersed in the solution or brushed witt 
it. \ one-minute dipping time is recom 
mended, and after rinsing off solution in 
hot or cold Water, the work Is all wed to 
dry and then it is ready for the finishing 


Process for Treating Aluminum 
and Its Alloys 


Colonial Alloys Co... Phila lelphia, Pa.., 
have announced a low cost. non-electrolvti 
method of producing a hard, smooth and 
tenacious coatin on aluminum, which = is 
said to be ideally receptive to organi in 
ishes 

Phe coati - stated to be corrosion re 
sistant, colorless and integrally fused itl 
the base neta The ‘Chemodizinge” solu 
tion, as it is called, is furnished ready for 
the operator to nix with water The pre 
cess is substantially a simple immersion one, 
and the use of heat is optional The in 
mersion time is not critical and may range 
from o minutes to 2O hours 


The 


sary in most metal protection 


usual degreasing and cleaning neces 


processes can 


be omitted The solution is claimed to be 
non-toxi ind without objectionable odor 
and is stable when not in use Being an 
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solution ois 
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shapes can " 


hapes 
The process is 
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ction of high 
pheres and marine 
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hammered-ettect 
metal surtaces [lusty 
“hing operations ire 


ers. Porter-Cable 





ilina St., Svracuse, 
describes portable 
sanders cle scribed 


spindle types 


All Purpose Fan 


ent Fan & Blow 
e their newh 
purpose ventil iting 
ide any norma 
without 
ine lice 
HE modern camero — precision built and at- me ossible slower 


. 2 Eo . effici ney 
tractively finished —— requires cleaning at : 
than heretotore 


many points of its production. In this respect speed specia 
Detrex Solvent Degreasing aids manufacturers ew sIe » blade f 
throughout the country .. . cleaning their metal 
products for better finishing and finer performance 


giving them greater sales appeal! 


The cleaning of metal parts before painting, plat- 
ing, inspection or assembly . . . and the removing 
of machining, stamping and quenching oils, polish- 
ing and buffing compounds, etc. . . . are all simple 
jobs with a Detrex degreaser. These machines 
are ruggedly built for most efficient service. 
Stabilized safety solvents — either PERM-A-CLOR 
or TRIAD — are used to give you maximum 


economy and safety. 


If you desire cleaning speed and uniformity 


whether you make metal sporting equipment, cab- 


inets, refrigerators, toys, tools, hardware, motors 
or other metal products . . . investigate DETREX. 


It may be the “‘aid-in-sales’’ you need. 


Write today for further data or free engineering 
1. . , 7: ° ° . , 
consultation. Plating and Finishing Guidebook 
The 1940 Guideb 
Fir 


Ganay 


DETROIT REX PRODUCTS co 


Engineered Solvent Degreasing and Alkali Cleaning 


13009 HILLVIEW AVENUE ®DETROIT, MICHIGAN 


Branch Offices in Principal Cities of U. S. A. TI 
IN CANADA: CANADIAN HANSON @ VAN EN N 
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